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i Compounds having a quinazoiirh2-(thi)one nucleus are described. These compounds are uselul in the 
inhibition of HIV reverse transcriptase, the prevention or treatment of infection by HIV and the treatment 
of AIDS, either as compounds, pharmaceutically acceptable salts, pharmaceutical composition ingred- 
ients, whether or not in combination with other antivirals, imntunomodulators, antibiotics or vaccines. 
Methods of treating AIDS and methods of preventing or treating infection by HIV are also described. 
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BACKGROUND OF THE INVENTION 

A retrovirus designated human immunodeficiency virus (HIV) is the etiological agent of the complex dis- 
ease that includes progressive destruction of the immune system (acquired immune deficiency syndrome; 

5 AIDS) and degeneration of the central and peripheral nervous system. This virus was previously known as 
LAV, HTLV-III, or ARV. A common feature of retrovirus replication is reverse transcription of the RNA genome 
by a viralty encoded reverse transcriptase to generate DNA copies of HIV sequences, a required step in viral 
replication. It is known that some compounds are reverse transcriptase rnhibftors and are effective agents in 
the treatment of AIDS and simDar diseases, e.g., azidot hymidine or AZT. 

10 Nucleotide sequencing of HIV shows the presence of a pd gene in one open reading frame [Ratner, L. et 
a)., Nature, 313, 277(1 985)]. Amino acid sequence homology provides evidence that the pol sequence encodes 
reverse transcriptase, an endonudease and an HIV protease [Ton, H. et al„ EM BO J. 4, 1267 (1985); Power, 
M.D. et aJ., Science, 231 1567 (1986); pearl, LH. et aJ.. Nature 329, 351(1987)]. 

Applicants demonstrate that the compounds of this invention are inhibitors of HIV reverse transcriptase. 



BRIEF DESCRIPTION OF THE INVENTION 

Compounds of formula I or II, as herein defined, are disclosed. These compounds are useful in the inhib- 
ition of HIV reverse transcriptase, the prevention of infection by HIV, the treatment of infection by HIV and in 
20 the treatment of AIDS and/or ARC, either as compounds, pharmaceutical acceptable salts (when appropri- 
ate), pharmaceutical composition ingredients, whether or not in combination with other antivirals, anth 
infectives, immunomodulators, antibiotics or vaccines. Methods of treating AIDS, methods of preventing in- 
fection by HIV, and methods of treating infection by HIV are also disclosed. 

25 DETAILED DESCRIPTION OF THE INVENTION AND PREFERRED EMBODIMENTS 

This invention is concerned with compounds of formula I or II, combinations thereof, or pharmaceutical !y 
acceptable salts thereof, in the inhibition of HIV reverse transcriptase, the prevention or treatment of infection 
by HIV and in the treatment of the resulting acquired immune deficiency syndrome (AIDS). Compounds of for- 
30 mula I or II are defined as follows: 
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wherein: 



X is O, S, or NR. and R is CN, H, NH* OH, C^koxy, or C,_3 alkyl; 
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G, when present, is 1-4 substrtuents independently selected from alkyl; halo; amino; nitro; cyano; 
carboxy; carbamoyl alkyl; 

0 



wherein R 5 is CH3, H or Nrfe sulfamoyl; alkyJsulfonamido; methanesulfonyl; CF* hydroxy; or C^alkoxy; 
n is 0-4; 

10 

informula II denotes heterocycle of 5-6 members (with 1-3 heteroatoms selected from O, N or 
S) in place of benzo in formula I; 

R 1 is H; alkyl; alkenyl; alkynyl; cyctoalkyi; hydroxy; alkoxy; C^j alkyl substituted 
15 one or more times with halo, carboxy, cydoalkyi, CN f hydroxy, methylsulf inyl, methanesulfonyl, al- 
koxy, C2-4 alkenyl C^alkoxy, aJkynl-C^ alkoxy, aryloxy , alkylcarbonyl, or nitro; or aryl unsubstituted 
or substituted with (GJ^furanyl ; thienyl; benzofuranyl; R 1 and R 3 may be joined to form a fused heterocycle of 
5 or 6 members containing up to one additional heteroatom selected from 0, S or NR, provided that the het- 
eroatoms are not directly linked to each other; 
20 R 2 is C,_* alkyl; alkenyl; cydoalkyi; alkynyl; aryl unsubstituted or substituted at the meta 

position with halo, methoxy or cyano; heterocycle; 

R 3 is H; Ct-s alkyl unsubstituted or substituted with one or more of A, wherein A is halo, hydroxy, amino, 
C^b cydoalkyi, alkoxy, di-(Ci^ alkyl)amino, C,^ alkylamino, or carbamoyl; C2-8 alkenyl unsubstituted or 
25 substituted with one or more of A; alkynyl unsubstituted or substituted with one or more of A; cydoalk- 
yi; aryl alkyl wherein aryl is optionally substituted with up to three substrtuents selected from methyl, halo, 
CN, or methoxy; heterocycle of 5 or 6 members containing up to 3 heteroatoms selected from O, S or NR; hy- 
droxy!; CN; or carbamoyl; 

R 4 is H; C^b alkyl unsubstituted or substituted with one or more of A; alkenyl unsubstituted or sub- 
30 stituted with one or more of A; C2-6 alkynyl unsubstituted or substituted with one or more of A; alkanoyl; 
benzoyl unsubstituted or substituted with one to three of halo, methoxy, carboxy, or alkyl optionally sub- 
stituted with carboxy, amino, alkylamino or d i-C^ alkylamino; carbamoyl; methylcarbamoyf; dimet hyf car- 
bamoyl; formyl; hydroxy; alpha- amino alkanoyl; or meta-cyanobenzyl; 
or pharmaceutical ly acceptable salt or ester thereof. 
35 In one embodiment, the compounds of formula I or II are further limited to those wherein X is NR and R 
is CN, H, NH* OH, alkoxy or alkyl. 

In another embodiment, compounds are limited to formula III: 




40 



45 



R 1 R 2 




III 



50 



wherein: 

X is O, S, or NR, and R is CN, NH 2 , OH, C t _3 alkoxy, H or C t _3 alkyl; 

G, when present, is 1-4 substrtuents independently selected from C^ alkyl; halo; amino; nitro; cyano; 
carboxy, carbamoyl C^ alkyl; 



55 



0 

C-R 5 



wherein R 6 is CH3, H or NH2; sulfamoyl; C t ^ alkylsulfonamido; methanesulfonyl; CF3; hydroxy; or C^aJkoxy; 
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10 



n Is 0-4; 

R 1 is Cj_8 aJkyl; C^* alkenyl; alkynyi; cydoalkyl; alkyl substituted one or more times with 
halo, carboxy, cyctoalkyl, CN ( hydroxy, met hyfsulf inyl, methanesutfonyt, alkoxy, alkynyi-C,^ al- 
koxy, or nitro; or aryt unsubstituted or substituted with (G) n ; R 1 and R 3 may be joined by a c arba bridge to form 
a ring of 5 to 6 members; " " " ~" 

R 2 is C a _q alkyl; aJkenyi; cydoalkyl; C^s alkynyi; aryl unsubstituted or substituted at the meta 
position with halo, methoxy or cyano; heterocycle of 5 or 6 members containing up to 3 heteroatoms selected 
from O, S, or NR; 

R 3 is H; C^s alkyl unsubstituted or substituted with one or more of A, wherein A is halo, hydroxy, amino, 
C^g cydoalkyl, alkoxy, dh(C lM « alky1)amino, alkylamino, or carbamoyl; alkenyl unsubstituted or 
substituted with one or more of A; alkynyi unsubstituted or substituted with one or more of A; C S8 cydoalk- 
yl; aryt C w alkyl wherein aryl is optionally substituted with up to three substituents selected from methyl, halo, 
CN, or methoxy; 

1S R 4 is H; C^b alkyl unsubstituted or substituted with one or more of A; C^s alkenyl unsubstituted or sub- 

stituted with one or more of A; alkynyi unsubstituted or substituted with one or more of A; C,^ alkanoyl; 
benzoyl unsubstituted or substituted with one to three of halo, methoxy, carboxy, or alkyl optionally sub- 
stituted with carboxy, amino, C,^ alkylamino or di-C,^ alkylamino; carbamoyl; methyl carbamoyl; dimethylcar- 
bamoyl; formyi; hydroxy; alpha- ami no alkanoyl; or meta-cyanobenzyl; 

20 with the proviso that when R 1 is C^ alkyl, then R 2 is not alkyl; 
or pharmaceuticaJly acceptable salt or ester thereof. 

A third embodiment encompasses compounds of Formula IV having a more limited scope in R 2 : 



25 



30 



45 




(G) n -H- \ V IV 



wherein: 

X is O. S. or NR, and R ts CN, NH* OH, C,^ alkoxy, H or C,^ alkyl; 
35 G, when present, is 1-4 substituents independently selected from C 1-4 alkyl; halo; amino; nitro; cyano; 

carboxy; carbamoyl alkyl; 

0 



C-R 5 



wherein R 5 is CH3, H or Nh^; sutfamoyl; alkytsulfonamido; methanesulfonyl; CF 3 ; hydroxy; or C^alkoxy; 
n is 0-4; 

R 1 is alkyl; alkenyl; alkynyi; cydoalkyl; alkyl substituted one or more times with 
halo, carboxy, cydoalkyl, CN, hydroxy, met hytsulf inyl, methanesulfonyl, C^ alkoxy, C^ alkynyl-C^ al- 
koxy, or nitro; or aryl unsubstituted or substituted with (G)„; R 1 and R 3 may be joined by a carba bridge to form 
a ring of 5 to 6 members; 

R 2 is Ci_a alkyl; C2-8 alkenyl; C^4 cydoalkyl; C2-6 alkynyi; aryl unsubstituted or substituted at the meta 
^ position with halo, methoxy or cyano; 

R 3 is H; Cv^ alkyl unsubstituted or substituted with one or more of A, wherein Ais halo, hydroxy, amino, 
C^e cydoalkyl, alkoxy, dKC^ alkyt)amino, alkylamino, or carbamoyl; alkenyl unsubstituted or 
substituted with one or more of A; C^s alkynyi unsubstituted or substituted with one or more of A; cydoalk- 
yl; aryt alkyl wherein aryl is optionally substituted with up to three substituents selected from methyl, halo, 
55 CN, or methoxy; 

R 4 is H; Cva alkyt unsubstituted or substituted with one or more of A; alkenyl unsubstituted or sub- 
stituted with one or more of A; C2-8 alkynyi unsubstituted or substituted with one or more of A; alkanoyl; 
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20 



25 



30 



35 



40 



45 



50 



benzoyl unsubstituted or substituted with one to three of halo, methoxy, carboxy, or alkyl optionally sub- 
stituted with carboxy, amino, C,^ alkyfamino or di-C^ aikyf amino; carbamoyl; methyl carbamoyl; dimethyl- 
carbamoyl; formyi; hydroxy; alpha-amino alkanoyl; or meta-cyanobenzyi; 
with the proviso that when R 1 is alkyl, then R 2 is not C 1 _ 2 alkyl; 
or pharmaceutically acceptable salt or ester thereof. 

In a fourth embodiment, compounds are further limited to formula V: 



wherein 

XisO; 

6, when present, is Chalky); halo; amino; nitro; cyano; carboxy; carbamoyl C^alkyl; or C^kylsuffo- 
namkJo; 

n is 0-4; 

R 1 is C^atkyl; C^alkenyt; fys alkynyl; cycloalkyl; alkyl substituted with cycloalkyl, 
Ci_4 alkoxy, or alkynyl-C^ alkoxy ; 



R 1 and R 3 may be joined by a carba bridge to form a ring of 5 to 6 members; 
R 2 is Ci^alkyl (^alkenyl, (^alkynyl, C^cycloalkyl, or aryf; 

R 3 is H; C^alkyl unsubstituted or substituted with C^g cycloalkyl, alkenyl, or alkynyl; C^cy- 
cloalkyt; 

R 4 isH; C,_s alkyl unsubstituted or substituted with one or more of A; alkenyl unsubstituted or sub- 
stituted with one or more of A; alkynyl unsubstituted or substituted with one or more of A; alkanoyl; 
benzoyl unsubstituted or substituted with one to three of halo, methoxy, carboxy, or alkyl optionally sub- 
stituted with carboxy, amino alkytamino or di-C^ alkylamino; carbamoyl; met hylcarbamoyl; dimethyl car- 
bamoyl; formyi; hydroxy; alpha-amino alkanoyl; or meta-cyanobenzyi; 

with the proviso that R 1 and R 2 are not both straight-chain alkyl groups; 
or pharmaceutically acceptable salts or esters thereof. 

In another embodiment of Formula I, X is S, G is 6-chloro, R 1 is phenyl, R 2 is ethyl, R 3 is methyl, and R 4 
isH. 

In another embodiment of Formula I, X is S or O, G is 6-chloro, R 1 is phenyl. R 2 is ethynyl, R 3 is methyl, 
and R 4 is methyl, including each isomeric form. 

In another embodiment of Formula I, X is S or O, G is 6-chloro, R 1 is phenyl, R 2 is ethynyl, R 3 is cyclopropyl, 
and R 4 is H. 

In another embodiment of Formula I, X is S or O, G is6-chIoro, R 1 is phenyl, R 2 is cyclopropyl, R 3 is ethynyl, 
and R 4 is H. 

In another embodiment of Formula I, X is O, G is 6-chloro, R 1 is propyl, R 2 is cyclopropyl, R 3 is cyclopro- 
pylmethyt, and R 4 is H. 

In another embodbnent of Formula I, X is O, G is 6-chloro, R 1 is phenyl, R 2 is ethynyl, R 3 is ethyl, and R 4 
isH. 

In another embodiment of Formula I, X is O, G is 6-chloro, R 1 is phenyl, R 2 is ethynyl, R 3 is feopropyl, and 
R 4 is H. 

In another embodiment of Formula I, X is O, G is 6-chloro, R 1 is propyl, R 2 is cyclopropyl, R 3 is methyl and 
R 4 is H. 

Compounds of this invention and their pharmaceutically acceptable salts include, but are not limited to, 
the list in the following Tables. 






5 



EP 0 530 994 A1 

XA£LE_I 



R 1 R 2 




H 



Conpound p 1 r* r3 Ex IC 50 OH rC-dG) 



1 


CI 


n- propyl 




-CHj 


13 


0. 0082 
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CI 


n- propyl ' 






0. 015 


3 


CI 


Ph . 




-CHjCHj 


12 


0. 032 


4 


CI 


Ph 




-CHj 


10 


0. 034 


5 


CI 


Ph 






11 


0. 061 


6 


CI 


Ph 


— . • 






0. 060 


7 


CI 


Ph 


-CHjCHj 


-CHCCH3) 2 




0. 215 



"designates point of attachnent 
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TABLE I. Cn«»t H 
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Conpound 
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»1 

K 


Ir 




ax 






8 


CI 


Ph 


— • 






n HAR 
U. UDO 


15 


9 


-CN 


Ph 


-ci^ch, 


-CR, 




0. 067 




1 n 


v-J. 




-CFLPH. 


-CHj 




1. 60 


20 


11 


CI 




-CHjOC^CH, 


H 


66 


0. 12 




12 


CI 




- C CKjO) a CH,C^OCf^ 


H 


67 


3. 5 


25 


13 


CI 




-CHjOH 


H 


64 


36. 5 




14 


CI 




-CHCCK,) a 


H 


62 


0. 26 


30 


15 
16 


CI 
CI 




n- propyl 


H 
H 


60 
61 


1.0 
0. 51 




17 


CI 






-CH, 


59 


0. 28 
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15 



20 



Conpound 

16 
19 

20 

21 

22 

23 
24 



CI 



30 



"-<i 

-CHCCH,) a 

■_ru 



H 
-CH, 

-CN 

H 



H 
H 



Ex ICaoCMH rC-dG) 



58 

27 

26 
34 
28 



1. 1 
0. 74 

0. 065 

9. 1 

0. 31 



29 0. 50 
25 0. 60 
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TABLE I Cnnl-M, 



10 



15 



20 



25 



30 



35 



Conpound 

25 
26 

27 

28 

29 

30 
31 



<L 2?!_ RL J?L !i!L Ic soCmH rC-dC) 



45 



50 



■■o 

■ 



■-< 

■ 

r>- propyl 
-CI^OCHjCKj 



Z^* 3 36 0. 032 

CICg 9 =0. 1 0/4M 

H 44 1 . 55 

CHj 45 0. 83 



ethyl 37 
H 24 



0. 014 
CIC w =0. 025MM 

0. 21 
CIC„=0. 8 



ethyl 51 0.035 

ClCg^O. 009 

ethyl 23 0. 067 



55 
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TABLE I Cont'd. 



Conrpound 

32 
33 

34 

35 

36 

37 
38 



CI 



R 1 



r* j? Ex IC 50 OHrC-dG) 



-CHjCXTHjCHj H 52 



-CHjOCHg 



-CH3 53 



-CCH^jOCHj -CHj 22 



-(CH^OH 
-CCH 2 ) 3 OH 

-[ C2S)-hydroxy)} 
propyl 

propyl 



-CK, 21 
-CH, 20 

32 
33 



0. 052 
0. 072 

0. 038 
CIC w =0. 1 

150 
2. 35 

2. 3 
21. 0 
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TABLE I Cont'd, 

5 



10 



39 

15 40 
41 

20 42 
43 

25 44 
45 

30 
35 
40 
45 
50 



Conpound g p 1 



t-butylrrothyl P% 
-CH,CHCC^) 3 

-CHjCCOjCIfe 



n- butyl 



19 3. 3 

38 0. 025 
31 11.5 
30 0. 275 

39 0. 01 4 
CIC 95 =0. 1 



* /v^OCK, 46 



0. 57 



47 0. 096 



55 
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TABLE I Cont'd. 

5 



10 



15 



20 



25 



30 



35 



Conrpound c r 1 

46 -CI ~ < 

47 



48 

49 

50 

51 
52 



i- propyl 



H 

(+)ieoner 



CI 



CI 



n- propyl 



-CH, 

H 
H 
H 

H 

CH, 



TABLE I Cont'd. 



Ex ICsoCtfK rC-dC) 
48 



49 



0. 034 
CIC„=0. 1 

0. 56 



76 1.0 

77 0. 21 

78 0. 30 

72 4.9 

57 0. 29 



40 



45 



50 



55 



Co ii pound 

53 
54 

55 

56 

57 

58 
59 



-ci h0> 



ci *-<J 

(+)i9oner 

CI 
(♦/-) 

CI* 



n- propyl 



n- propyl 



-CB,OH 

-CH, 
-CH, 



Ex IC^OH rCtfG) 



93 0. 375 

18 0.275 

100 0.34 

96 0.12 

40 0. 1 1 7 

41 0.125 

42 0. 081 
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TABLE I Cont'd, 



10 



15 



20 



25 



30 



Conpound 

60 
61 

62 



Ex ICaoC^H rC-dG) 



63 
64 

65 
66 



45 



50 



CI 

CO 
ci 

ci 

H 



CI 



'-< 



n- propyl 



H 
-CH, 



^0> "— 



CH, 



•_TL 



43 

15 

14 
97 
98 



0. 046 
0. 013 

0. 016 

0. 54 

0. 048 



99 0. 54 
50 0. 01 3 



55 
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TABLE I Cont'd. 



10 



15 



20 



25 



Conpound G 

67 CI 
6B 

09 

70 
71 

72 
73 



H 3 



Ex IC 50 (mH rC-dG) 



t-butoxy- 
irothyl 



-0 
-<s> 



-CH, 



H 



70 
69 

68 

71 

95 



0. 14 
0. 725 

0. 072 

0. 059 

0. 43 



54 0. 01 9 

55 0. 01 6 



30 



35 



TABLE I Cont'd. 



40 C&npound C_ _r*_ Ex IC^OM rC-dCQ 



74 

45 75 



H — <] 



56 0. 025 
103 0.17 



50 



55 
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TABLE II 



R 1 R 2 
H 



Oonpound R 1 p» 



76 
77 



-^3 





X 


Ex 


ICsoC^H rC-dG) 


-CH, 


NOCH, 


88 


0. 027 








CTC^O. OSiiM 


-CHjCHj 


NCN 


79 


a 25 


-CH, 


NOCHj 


82 


a 104 


-CH, 


NCN 


89 


1. 15 




NH 


83 


7. 2 
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TABLE II Cont'd. 



10 

Conpound R]_ r3 X Ex Ic 50 CmM rC-dG) 



81 V - / NCN 84 0. 033 



« 82 * -CH,CH, 



CIC^O. 1 
NCHj 85 1.4 



83 " " NNH,»HC1 80 0.54 

20 8 * " NH 87 24. 

85 "<] "xXkxCHj -ClfeCH, NOH 81 0 040 

25 Q6 ■ - NOICH^HCl 80 0. 064 



30 



40 



50 



55 
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TABLE ITT 



Conpound structure Ex IC. 




1. 35mm 



1.9 



1. 85 



3. 4 



10. 5 



H 



17 



EP0530 994A1 
TABLE III Cont'd. 




6-CMoro-3,4-dihydro-3-meth^^ the (♦) enantiomer is most 
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active; 




6-Chlc*^3,4-dihydro-3-ethyM-phe^ 




6-Chloro-3 P 4-dihydro-3-cycloprx)py1-4-phenyi^-et hynyl-2(1 H)-quinazolinone; and 




6-Ch!oro-3,4-dihydro-3-methyM-cydopro^ 
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F. 




6-Chloro-3,4-dihydro-3-ethyM-cycloprop (Example 51). 



G. 




H 

6-Chloro-3 p 4^ihydro-3-r^ (Example 48). 




6-ChlofO-3,4Ktihydro-3-nrethyl^phen^ (Example 84). 




H 



6-Chloro-3 Adihydro-3-(2-propynyl)^(y(topro^ H)-quinazolinone f (Example 

54), 
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6-fhjoro-3 t 4<lihydro-3-methyl^phenyl^ethynyl-2(1H)-quinazdinone ( (Example 96). 

. K. 




6-Ch!oro-3,4-dihydro-3-methyM-cyd^ (Example 15), 

L. 




6^lcm>3,4^ihydrc>-4-cydopmpyl^thyny^2(1H (Example 49), or 




6^loro-3,4-dihydrtM^ydopropyl-^ (Example 39). 

The compounds of the present invention may have asymmetric centers and occur as racemates, racemic 
mixtures and as individual diastereomers, orenantiomers, with all isomeric forms being included in the present 
invention. 

When any variable (e.g., G, R\ R 2 , R 3 , etc) occurs more than one time in any constituent or in formula I, 
its definition on each occurrence is independent of its definition at every other occurrence. Also, combinations 
of substituents and/or variables are permissible only if such combinations result in stable compounds. 

As used herein except where noted, "alkyt" is intended to include both branched- and straight-chain satu- 
rated aliphatic hydrocarbon groups having the specified number of carbon atoms; "alkenyT is intended to cover 
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both branched- and straight chain alkyt groups with at least one carbon-carbon double bond; 'aikynyP is in- 
tended to cover both branched- and straight chain alkyl groups with at least one carbon-carbon triple bond. 
"Halogen" or "halo" as used herein, means fluoro, chloro, bromo and iodo. 

As used herein, with exceptions as noted, "aryf" is intended to mean phenyl, naphthyl, tetrahydronaphthyl, 

5 biphenyl, phenanthryl, anthryl or acenaphthyl. 

The term heterocyde or heterocyclic, as used herein except where noted, represents a stable 5- to 7-menv 
bered monocyclic or stable 8- to 11-membered bicyclicring which is either saturated or unsaturated, and which 
consists of carbon atoms and from one to four heteroatoms selected from the group consisting of N, O and S, 
and wherein the nitrogen and sulfur heteroatoms may optionally be oxidized, and including any bicyclic group 

10 in which any of the above-defined heterocyclic rings is fused to a benzene ring. The heterocyclic ring may be 
attached at any heteroatom or carbon atom which results in the creation of a stable structure. Examples of 
such heterocyclic elements include piperidinyl, piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyi, 2-oxopyrrolidi- 
nyl, 2-oxoazepinyl, azepinyi, pyrrolyl, 4-piperidonyl, pyrrolidinyl, pyrazolyl, pyrazolidinyi, imidazolyl, imidazoli- 
nyl, imidazolidinyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, oxazofyl, oxazoiidinyi, isoxazoryl, isoxazolidinyl, 

15 morpholinyl, thiazolyl, thiazolidinyl, isothiazolyl, quinudidinyl, isothiazolidinyi, indolyl, quinolinyl, isoquinolinyl, 
benzimidazolyl, thiadiazoyl, benzopyranyl, benzothiazolyt, benzoxazolyl, furyt, tetrahydroturyl, benzofuranyl, 
tetrahydropyranyl, thienyi, benzothienyl, thiamorpholinyl, thiamorpholinyl sutfbxide, thiamorpholinyl sutfone, 
and oxadiazolyl. 

The compounds of the present invention can be synthesized by the following schemes. 
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SCHEME I 




NH 2 O 
1_ 

1. R 3 NCX/EtOH 

2. H 3 0*/DME/A 
I (X=0, S) 
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SCHEME I cont'd 




H 
4 



45 According to Stern bach, L et al. J. Org. Chem. 31, 1007 (1966), the hydroxy intermediate 2 is prepared 
by heating 1 in the presence of absolute ethano) with an excess of e.g. alkyiteothiocyanate, followed by hy- 
drolysis with aqueous acid to give 2. Subsequent dehydration of 2 by ref luxing in xylenes affords the tetraene 
3, wherein aromaticity of the benzene ring is lost Nucleophflic addition at the 4-position to form a second car- 
bon-carbon bond can be accomplished in a variety of ways. In Scheme I, reaction with the appropriate Grignard 

50 reagent gives 4. Alternatively, ± (X=0) may be directly converted to 3 by reaction with excess alkylisothio- 
cyanate, acetonitrfle, and triethylenediamine in the presence of heat 

Scheme I is subject to a variety of modifications or adaptations, including Scheme IA. 



55 
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SCHEME IA 
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SQTW TA, CON'T 




Schemes I and la are also specifically illustrated in Examples 93-100 among others. 

Scheme II is another method of synthesizing the compounds of this invention, although not preferred. 
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HN " OH 
X^NH-R 3 




Reaction of the parent benzophenone 1 with the appropriate alkyl metal gives the carbinol intermediate 
5. Subsequent treatment with e.g. alkytisothiocyanate, followed by acid gives 4. 
Separate scheme 111 is preferred in the synthesis of 4,4-dialkyl quinazdin-2-ones. 
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SCHEME III 




H 

13 
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R 4 -Br 



NaH/DMF 




14 



Scheme III is characterized by the Grignard addition to quinazoline 10. R 1 and R 2 lack an aromatic or het- 
erocyclic ring. Appropriate protecting groups can be employed as needed. Preparation of 14, wherein R 4 is not 
H f is conveniently achieved by reaction of 13 with RM3r. 

Scheme III is subject to a variety of modifications or adaptations, including Schemes IIIA and 1MB. 



L1UA 




CHjO 



10A 



Ethyl Ether 




CHjO 
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PdCOAc) 2 
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SCHEME IIIB 



10A 
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Treatment of either product with TFA removes the N- protecting PMB group. Schemes III and variants IIIA 
and 1MB are also illustrated by Examples 14-57. 

Additional methods of synthesizing the compounds of formulas I or II include R-metaJ addition to tetraene, 
base catalyzed addition of solvent conjugate bases to 3-aJkyW-aryJ-quinazoline-2-ones or 3-alkyW-arylqui- 
nazoIine-2-th tones, organosilane addition to tetraene, acid catalyzed cyclization, direct conversion of thiocar- 
bonyl to oxocarbonyl, synthesis via o-aminophenyl ketone imidazoJeurea intermediates, cyanoguanidine syn- 
thesis, and others. 

Organosilane addition is Blustrated by Schemes IV and IVA. 
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15 




TBAF/THF 




1 . PMB-Cl/NaH/DMF 

2. MBl/NaH/DMF 

3. TBAF/THF 

4. TFA 




Organosilane processes are also Qlustrated by Examples 58-71. 

Another variation of the Grignard synthesis involves hydrogenation as one of the final steps. See Scheme 
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SCBEHE-2 

^Snt 2. ca%o) a co 




1. NaH/PJ-B-Cl/D**' 

2. >faH/H>I/DMF 



1.Cq,N,/BlC03te) a 



Scheme V is specifically aiustrated by Examples 72, 74-78. 
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SCHEME VI 



5 




19 



Scheme VI sets forth various ways of derivatizing the keto group at the 2-position. Reaction with phos- 
40 phoryl chloride and the appropriate amine yields desired compounds 17, 18 and 19. Scheme VI is applicable 
to a wide variation in substituents R 1 , R 2 , R 3 and R 4 , and is specifically illustrated by Examples 79-81, 86 and 
89. 

The compounds of the present inventions are useful in the inhibition of HIV reverse transcriptase, (includ- 
ing resistant varieties thereof) the prevention of treatment of infection by human immunodef iciency virus (HIV) 

45 and the treatment of consequent pathological conditions such as AIDS. Treating AIDS or preventing or treating 
infection by HIV is defined as including, but not limited to, treating a wide range of states of HIV infection: AIDS, 
ARC (AIDS related complex), both symptomatic and asymptomatic and actual or potential exposure to HIV. 
For example, the compounds of this invention are useful in treating infection by HIV after suspected past ex- 
posure to HIV by e.g., blood transfusion, exchange of body fluids, bites, accidental needle stick, or exposure 

so to patient blood during surgery. 

For these purposes, the compounds of the present invention may be administered orally, parenteral ly (in- 
cluding subcutaneous injections, intravenous, intramuscular, intrasternaJ injection or infusion techniques), by 
inhalation spray, or rectally, in dosage unit formulations containing conventional non-toxic pharmaceutical!^ 
acceptable carriers, adjuvants and vehicles. 

ss Thus, in accordance with the present invention there is further provided a method of treating and a phar- 
maceutical composition for treating HIV infection and AIDS. The treatment involves administering to a patient 
in need of such treatment a pharmaceutical composition comprising a pharmaceutical carrier and a therapeut- 
fcally-effective amount of a compound of the present invention. 
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These pharmaceutical compositions may be in the form of oralty-admintstrable suspensions or tablets; 
nasal sprays; sterile injectable preparations, for example, as sterile injectable aqueous or deagenous suspen- 
sions or suppositories. 

When administered orally as a suspension, these compositions are prepared according to techniques well- 

5 known in the art of pharmaceutical formulation and may contain microcrystalline cellulose for imparting bulk, 
alginic acid or sodium alginate as a suspending agent, methylceUulose as a viscosity enhancer, and sweeten- 
ers/flavoring agents known in the art As immediate release tablets, these compositions may contain micro- 
crystalline cellulose, dicalcium phosphate, starch, magnesium stearate and lactose and/or other excipients, 
binders, extenders, disintegrants, dOuents and lubricants known in the art 

10 When administered by nasal aerosol or inhalation, these compositions are prepared according to techni- 
ques well-known in the art of pharmaceutical formulation and may be prepared as solutions in saline, employ- 
ing benzyl alcohol or other suitable preservatives, absorption promoters to enhance bioavaiabOity, fluorocar- 
bons, and/or other sdubilizing or dispersing agents known in the art 

The injectable solutions or suspensions may be formulated according to known art, using suitable non- 

15 toxic, parenteral ly-acceptaWe dOuents or solvents, such as mannitol, 1,3-butanedioJ, water, Ringer's solution 
or isotonic sodium chloride solution, or suitable dispersing or wetting and suspending agents, such as sterile, 
bland, fixed oils, including synthetic mono- or diglycerides, and fatty acids, including oleic acid. 

When rectal fy administered in the form of suppositories, these compositions may be prepared by mixing 
the drug with a suitable non-irritating exctpient, such as cocoa butter, synthetic glyceride esters or polyethy- 

20 lene glycols, which are solid at ordinary temperatures, but liquidrf y and/or dissolve in the rectal cavity to release 
the drug. 

The compounds of this invention can be administered orally to humans in a dosage range of 1 to 100 mg/kg 
body weight in divided doses. One preferred dosage range is 1 to 1 0 mg/kg body weight orally in divided doses. 
Another preferred dosage range is 1 to 20 mg/kg body weight orally in divided doses. It will be understood, 
25 however, that the specific dose level and frequency of dosage for any particular patient may be varied and 
will depend upon a variety of factors including the activity of the specific compound employed, the metabolic 
stability and length of action of that compound, the age, body weight, general health, sex, diet, mode and time 
of administration, rate of excretion, drug combination, the severity of the particular condition, and the host 
undergoing therapy. 

30 The present invention is also directed to combinations of the HIV reverse transcriptase inhibitor compounds 
with one or more agents useful in the treatment of AIDS. For example, the compounds of this invention may 
be effectively administered, whether at periods of p re-exposure and/or post-exposure, in combination with ef- 
fective amounts of the AIDS antivirals, immunomodulators, antiinfectives, or vaccines, such as those in the 
following table. 

35 



40 



45 



50 



55 



37 



EP0530 994A1 



Ppig Nflare 
AL-721 

Recombinant Human 
Interferon Beta 

Acemaxman 



Cytovene 

Ganciclovir 

d4T 

Didehydrodeoxy- 
thymidine 

ddl 

Dideooryinosine 
KL10 



l&BLB 

AMUSIBALS 

Manufacturer 

Bthigen 

(Los Angeles, CA) 

Triton Biosciences 
(Aimed*, CA) 

Carrington Labs 
(Irving, TX) 



Syntex 

(Palo Alto, CA) 

Bristol-flyers 
(New York, NT) 



Bristol-Myers 
(New York, NY) 

Elan Corp, PLC 
(Gainesville, GA) 



Indication 
ARC, PGL 

HIV positive, AIDS 

AIDS, Kaposi's 
sarcoma, ARC 

ARC 

(See also 
immunomodulators ) 

sight 

threatening CMV 
peripheral CMV 
retinitis 
AIDS, ARC 



AIDS, ARC 

HIV infection 
(See also 
immunomodulators ) 
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Drug flame 

Trisodium 



Hmutflciamr 

Astra Pharm. 



Indication 
CMV retinitis, HIV 
Phosphonoformate Products, Inc. infection, other CMV 

(Wes thorough, HA) infections 



Dideoxycytidine; Hoffman-La Roche 
ddC (Nutley, NJ) 



AIDS, ARC 



Novapren 



Novaf eron Labs, Inc. HIV inhibitor 
(Akron, OH) 
Diapren, Inc. 
(Roseville, MN, marketer) 



Peptide X 

Octapeptide 

Sequence 



Peninsula Labs 
(Belmont, GA) 



AIDS 



Zidovudine; AZT 



Burroughs Wellcome AIDS, adv, ARC 
(Rsch. Triangle Park, pediatric AIDS, 
NC) Kaposi's sarcoma* 

asymptomatic HIV 
infection, less 
severe HIV 
disease, 
neurological 
involvement, in 
combination with 
other therapies. 
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Cms Ham Haoatactuag indication 

Ansamycin III 427 Adrla Laboratories ARC 
(Dublin, OH) 
Erb anient 
(Stamford, CT) 



Dextran Sulfate 



Ueno Fine Chan. 
Ind. Ltd. 
(Osaka, Japan) 



AIDS, ARC, HIV 
positive asynptomatic 



Virazole 
Ribavirin 



Viratek/ICN 
(Costa Mesa, CA) 



asymptomatic HIV 
positive, LAS, ARC 



Alpha Interferon Burroughs Wellcome Kaposi's sarcoma, HIV 
(Rsch. Triangle in combination 

Park, NC) w/Retrovir 



Acyclovir 



Burroughs Wellcome 



AIDS, ARC, 
asymptomatic HIV 
positive, in 
combination with 
AZT. 



Antibody which 
neutralises pH 



Advanced Bio therapy AIDS, ARC 
Concepts 



labile alpha aber- (Rockville, MD) 
rant Interferon 
in an immuno~ 
adsorption column 



1^-697,661 



Merck & Co. 
(Rahway, NJ) 



AIDS, ARC, HIV 
positive 
asymptomatic ; 
also in combin- 
ation with AZT. 



1^-696,229 
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ntroMP-nopqiATORs 

Bag Wane Hmiifflcturar indication 

AS-101 Wyeth-Ayerst Labs. AIDS 

(Philadelphia, PA) 



Bropirimine 



Upjohn 

(Kalamazoo, MI) 



advanced AIDS 



Acemaxman 



Carring ton Labs, Inc. AIDS, ARC 
(Irving, IX) (See also anti- 

viral a) 



CL246,738 



American Cyanamid 
(Pearl River, NY) 
Lederle Labs 
(Wayne, NJ) 



AIDS, Kaposi's 



BL10 



Elan Corp, PLC 
(Gainesville, 6A) 



HIV infection 
(See also anti- 
virals) 



Gamma Interferon Genentech 

(S. San Francisco, 
CA) 



ARC, in combination 
w/TNF (tumor necrosis 
factor) 



Granulocyte Genetics Institute AIDS 

Macrophage Colony (Cambridge, MA) 

Stimulating Sandoz 

Factor (East Hanover, NJ) 
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Haanfflctucsr 

Granulocyte Hoes chst-Rous eel 

Macrophage Colony (Somerville, NJ) 

Stimulating Immmex 

Factor (Seattle , WA) 



Indicatloa 

Aire 



Granulocyte Schering-Plough 
Macrophage Colony (Madison, NJ) 
Stimulating Factor 



AIDS 

AIDS, in combination 
w/AZT 



HIV Core Particle Rorer seropositive HIV 

Immmostimulant (Ft* Washington, PA) 



IL-2 

Interleukin-2 



Cetus 

(Emeryville, CA) 



AIDS, in combination 
w/AZT 



IL-2 

Interleukin-2 



Hoffman-La Roche 
(Nutley, NJ) 



AIDS, ARC, HIV, in 

combination 

w/AZT 



Immune Globulin 

Intravenous 

(human) 



Cutter Biological 
(Berkeley, CA) 



pediatric AIDS, in 

combination 

w/AZT 



IMREG-1 



Imreg 

(New Orleans, LA) 



AIDS, Kaposi's 
sarcoma, ARC, PGL 



MREG-2 



Imreg AIDS, Kaposi's 

(New Orleans, LA) sarcoma, ARC, PGL 
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Imuthiol Diethyl 
Dithio Carbamate 

Alpha-2 
Interferon 

Methionine- 
Enkephalin 

MTP-PE 

Muramyl— 

Tripeptide 

Granulocyte 
Colony 
Stimulating 
Factor 

rCD4 

Recombinant 
Soluble Human CD4 

rCD4-IgG 
hybrids 

Recombinant 
Soluble Human CD4 

Interferon 
Alfa 2a 



Hrniiifflfiturftr 
Merieux Institute 
(Miami, FL) 

Schering Plough 
(Madison, NJ) 

INI Pharmaceutical 
(Chicago, IL) 

Ciba-Geigy Corp. 
(Summit, NJ) 



Amgen 

(Thousand Oaks, CA) 



Genentech 

(S. San Francisco, 

CA) 



Blogen 

(Cambridge, MA) 

Hoffman-La Roche 
(Nutley, NJ) 



Indication 

AIDS, ARC 



Kaposi* 8 sarcoma 
w/AZT: AIDS 

AIDS, ARC 



Kaposi's sarcoma 



AIDS, in combination 
w/AZT 



AIDS, ARC 



AIDS, ARC 



AIDS, ARC 



Kaposi's sarcoma 
AIDS, ARC, in 
combination 
w/AZT 
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Pray Name Mmnif«r» 1irftr Indication 

SK&F106528 Smith, Kline & French HIV infection 

Soluble T4 Laboratories 

(Philadelphia, PA) 



Thymopentin 



Tumor Necrosis 
Factor; TNF 



Drug Hflgfi 
Clindamycin with 
Primaquine 

Fluconazole 



Pastille 

Nystatin Pastille 

Ornidyl 
Eflorni thine 

Pentamidine 
Isethionate (IM 
& IV) 



Inounobiology 
Research Institute 
(Annan dale , NJ) 

Genentech 

(S. San Francisco, 

CA) 

fluuffiBams 

Majuitactuxcg 
Upjohn 

(Kalamazoo , MI) 
Pfizer 

(New York, NY) 



Squibb Corp. 
(Princeton, NJ) 

Herrell Dow 
(Cincinnati, OH) 

LyphoMed 
(Rosemont, IL) 



HIV infection 



ARC, in combina- 
tion w/gamma 
Interferon 



Indication 
PCP 

cryptococcal 

meningitis, 

candidiasis 

prevention of 
oral candidiasis 

PCP 

PCP treatment 
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Piritrexim 



Manufacturer 
Burroughs Wellcome 
(Rsch. Triangle 
Park, NC) 



Indication 
PCP treatment 



Pentamidine 
isethionate for 
inhalation 



Fiflons Corporation 
(Bedford* MA) 



PCP prophylaxis 



Spiramycin 



Rhone-Poulenc 
Pharmaceuticals 
(Princeton, NJ) 



Cryptosporidia! 
diarrhea 



Intraconasole- 
R51211 



Jane sen Pharm. 
(Piscataway, NJ) 



histoplasmosis ; 

cryptococcal 

meningitis 



Trimetrexate 



Warner-Lambert 



PCP 



Pruy Napa Hfinuf flcturer 

Recombinant Human Ortho Pharm* Corp. 
Erythropoietin (Raritan, NJ) 



Indication 
severe anemia 
assoc. with AZT 
therapy 



Hegestrol Acetate Bristol-Myers 
(New York, NY) 



treatment of 
anorexia assoc. 
w/AIDS 



Total Enteral 
Nutrition 



Norwich Eaton 
Pharmaceuticals 
(Norwich, NY) 



diarrhea and 
malabsorption 
related to AIDS 



It will be understood that the scope of combinations of the compounds of this invention with AIDS antivirats, 
immunomodulators, anti-infectives or vaccines is not limited to the list in the above Table, but includes in prin- 
ciple any combination with any pharmaceutical composition useful for the treatment of AIDS. 
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EXAMPLE 1 

R-Metal Addition to Tetraene 

5 A. 6-Ch)on>-3 t 4-dihydro-3,4-dimethyt-4-phenyt-2(1 H)-quinazolinthione 

A 200 mL 3-neck round bottomed flask fitted with a stirring bar and argon inlet was charged with 6-ch!on> 
3-methyl-4-phenyl-2(3H)-<)uinazoiinthk>ne (1.00 g, 3.49 mmol, see Sternbach et al., J. Org. Chem. 31, 1007 
(1 966)) and 70 mL of dry ether. Met hylmagnesium bromide (2.91 M in ether, 3.6 mL) was added to this solution 

10 over 1-2 min. at 25°C. After 1 h the mixture was poured into 400 mL of ice-cold saturated aqueous NH4CI sol- 
ution and extracted with CH2O2. The combined organic layers were washed with saturated aqueous NaHCO s 
solution, brine, and dried (MgS0 4 ). Removal of the drying agent and solvent left a foam which, upon trituration 
with ether/hexane, deposited 849 mg of the title compound as a crystalline white solid, mp 1 67-1 68°C. An ana- 
lytical sample was recrystallized from EtOAc/hexane: 

is 'H-NMR (CDCIa): 8 1.94 (s,3H), 3.09 (s, 3H), 6.46 (d, J=2Hz, 1H), 6.68 (d, J=8.5Hz, 1H), 7.07 (dd,J=2, 8.5Hz, 
1H), 7.30-7.48 (m, 5H), 8.58 (s, 1H). 

B. 6-(^loro-3,4-dihydro-3-riTethy1^p 

20 In the manner outlined in part A of this Example, a THF solution of vinytmagneshjm bromide (threefold 

excess) was added to a THF solution of 6-chloro-3-methyl-4-phenyi-2{3H)-quinazolinthione to give the title 
compound, mp 185-185.5°C (CH 3 CN). 

1 H-NMR (CDCIa): 8 3.16 (s, 3H), 5.02 (d, J=17Hz, 1H), 5.50 (d, J=10.5Hz, 1H), 6.22 (dd, J=10.5, 17Hz, 1H), 
6.49 (d, J=2Hz 1H), 6.77 (br d, J=8.5Hz. 1H), 7.15 (dd, J=8.5, 2Hz, 1H), 7.30-7.50 (m, 5H), 8.60-9.00 (br s, 

25 1H). 

C. 6-Chloro-3 t 4-dihydro-3-methyt^^ 

In the manner outlined in part Aof this Example, a solution of et hylmagnesium bromide (3M in ether, three- 
30 fold excess) was added to an ether solution of 6-chloro-3-methyl-4-phenyl-2(3H)-quinazolinthione to give the 
title compound, mp 175-176°C. 

1 H-NMR (CDCI3): 8 0.91 (t, J=7Hz, 3H), 2.22 (m, 1H), 2.50 (m, 1H), 3.03 (s, 3H), 6.50 (d, J=2Hz 1H), 6.65 (d, 
J=8.5Hz, 1H), 7.07 (dd, J=2, 8.5Hz, 1H), 7.28-7.48 (m, 5H), 8.48 (s, 1H). 

35 D. 6-Bromo-3,4-dihydro-4-ethyl-3-metriyl-4-phenyl- 2(1 H)-quinazolinth tone 

In the manner outlined in Part A of this Example, and starting with 2-amino-4-bromobenzophenone, 6- 
Brorrio-3,4^ihydro-4-ethyl-3^ was prepared. MP: 180-183°C. 

1 H-NMR (CDCI3): 8 0.91 (t, J=7Hz, 3H), 2.19-2.29 (m, 1H), 2.48-2.55 (m, 1H), 3.02 (s, 3H), 6.58 (d, J=8.5Hz 
40 1 H), 6.63 (d, J=2Hz, 1 H), 7.21 (dd, J=2, 8.5Hz, 1 H), 7.28-7.41 (m, 5H). 8.41 (br s, 1 H). 

E. 6-ChlCHt>3 Adihydro-4-ethynyl-3-methyM-phenyl-2(1 H)quinazolinthione 

To a 100 mL round bottomed three-neck flask fitted with a stirring bar and an argon inlet was added 6- 
45 crdon>-3-rnethyl-4-phenyl-2(3H)quinazolinthione (0.573 g, 2.0 mmol) and dry THF (30 mL). Sodium acetylkJe 
(2.35 g, 8.8 mmol, 18% slurry in xylene) was added via syringe at room temperature. The reaction was stirred 
at room temperature for 18 h. The mixture was poured into ethyl acetate, washed with water, brine, dried 
(NajSO*), filtered and concentrated in vacuo. The crude product was chromatographed on silica gel using 20% 
EtOAc in hexanes as eluant, and product cuts were recrystallized from boiling EtOAc-hexanes to afford the 
so title compound, 160 mg white solid after drying at 40°C, 0.05 torr. MP: 228-229°C. 

1 H-NMR (CDCIa): 8 3.07 (s, 1H), 3.34 (s, 3H), 6.71 (d, J=8.6Hz, 1H), 6.98 (d, J=2.2Hz, 1H), 7.16 (dd, J=1.8, 
8.6Hz, 1H), 7.41-7.58 (m, 5H), 8.62 (brs, 1H). 

F. 3,8-Dirretrryt-4-phenyt-4H3th 

55 

In a manner according to Part A of this Example, the title compound was prepared from 3,8-dimethyl-4- 
phenyl-6-chloro-2(3H)quinazolinone and ethyl magnesium bromide in 70% yield. MP: 245-247 Q C. 
'H-NMR (CDCI 3 ): 8 0.89 (t, J=6, 3H), 2.20 (s, 3H), 2.16-2.30 (m, 1H), 2.40-2.51 (m, 1H), 2.64 (s, 3H), 6.41 (d. 
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J=2, 1H), 6.69 (broad s, NH, 1H), 6.91 (d, J=2, 1H), 7.25-7.31 (m. 2H), 7.34-7.44 (m, 3H). 

G. 3,8-Dimethyl-4-phenyM-ethy1-6-cM^ 

5 In a manner according to Part A of this Example, the title compound was prepared from 3,8-dimethyf-4- 

phenyt-6-chJoro-2(3H)quinazolinthione and ethyl magnesium bromide in 75% yield. MP: 182-183°C (decomp). 
1 H-NMR (CDOa): 8 0.91 (t, J=6, 3H), 2.18-2.29 (m, 1H), 2.27 (s, 3H), 2.46-2.56 (m, 1H), 3.03 (s, 3H), 6.38 (d. 
J=2, 1H), 6.97 (d, J=2, 1H), 7.29-7.35 (m, 2H), 7.35-7.43 (m, 3H), 7.9-8.1 (very broad s, 1H). 

10 H. 6-CMoro-3-cydopfOpyl-3,4-dihydro-4~ethyny^ 

6-Chloro-4-phenyl-3-cyclopropyl-2(H)-quinazolinone (2.1g, 7.1 mmol, see Example 5, Part A, below) was 
dissolved in 30 mL dry tetrahydrofuran in a three-necked flask equipped with magnetic stirrer and N2 inlet 
The resulting yellow solution was treated with 10 mL of an 18% suspension of sodium acetylide (ca. 5 equiv.) 
in xyleneAnineral oil at room temperature. The resulting mixture was stirred 1.5 hr under Isfe during which the 
yellow color discharged. The mixture was decanted under N2 into a mixture of 50 mL of .10% aqueous citric 
acid and 50 mL ethyl acetate. The layers were separated and the aqueous layer extracted with two more por- 
tions of ethyl acetate. The combined ethyl acetate extracts were washed with water and saturated aqueous 
Nad and dried over Na^SO* Concentrations of the f fltered ethyl acetate extract in vacuo gave a gummy solid 
which was stirred with hexane to give 1.71g of crude title compound. Chromatography of the hexane washes 
on silica gel gave, on elution with ethyl acetate: 

hexane (3:1) fractions containing pure title compound which was recrystallized from n-butytchloride to give a 
while solid. 
MP: 163-165°C 

mass spectrum M+H+ 323 (FAB/thiogiycerol), 

NMR (CDdJ: 8 0.5 (1H, m), 0.68 (2H, m), 1.09 spectrum M+H+ 323(FAB/thtoglycerol), 
NMR (CDCI3): 5 0.5 (m, 1H), 0.68 (m, 2H), 1.09 (m, 1H), 247 (m, 1H). 2.998 (s, 1H), 6.58 (dd, J=8.73, 2£1Hz, 
1H) P 7.078 (d, J=2.26 Hz, 1H), 7.123 (dd, J=8.73, 2.26 Hz, 1H), 7.34 (m, 3H), 7.6 (broad, 1H). 

30 I. 6-Chloro-3-cydobutyl-3,4-dihydro-4^thynyl-4-phenyl-2(1 H)-quinazolinone 

In the manner outlined for the 3-cyclopropyi analogue in Part H of this example, 6-chIoro-3-cyclobutyl- 
2(3H)quinazolinone was reacted with excess sodium acetylide in THF. Chromatography of the crude product 
on silica gel gave, on elution with 10% ethyl acetate/n-butyl chloride, the title compound, MP 19S»195°C. 
35 NMR (5, CDCfe): 1.49 (m, 1H), 1.61 (m, 1H), 1.77 (m, 1H), 2.11 (m, 1H), Z99 (pentuplet. 1H), 3.14 (pentuplet, 
1H), 3.91 (pentuplet, 1H), 6.70 (d, J=8.54 Hz, 1H), 6.90 (d, J=2.2 Hz, 1H), 1.076 (q, J=2.2. 8.54, 1H). 7.39 (m, 
3H), 7.62 (d, J=7.8Hz,2H). 

J. 6-Chloro-3,4-dihydro-3-methy^^ 
40 " " ' 

In the method of Part A of this example, a solution of cyclopropytmagnesium bromide (freshly prepared, 
1M in THF) was added to a THF solution of 6-chloro-3-rnethyt-4^pheny^2(3H)quinazolinthtone. The crude 
product was flash chromatographed on silica gel (15% EtOAc in hexane) and an analytical sample of the title 
compound was obtained by recrystallization from cyclohexane; MP 204-206°C dec. 
45 iH-NMR (CDCI3) 8 0.115-0.132 (m, 2H), 0.65 (m, 1H), 0.80 (m, 1H), 1.56 (m. 1H), 6.27 (d, J=2 Hz. 1H), 6.63 
(m, 1H), 7.12 (dd, J=2, 8.5 Hz, 1H), 7.36-7.54 (m, 5H), 8.28 (br s, 1H). 

K. 6-Chloro-3,4-dihydro-3,4-diethyl-4-phenyl-2(1 H)-quinazolinthione 

Ethytmagnesium bromide (3M in ether, 3.3 mL) was added to a solution of 6-ch!oro-3-ethyi-4-phenyl- 
2(3H)quinazoJinthione (1.0 g, 3.3 mmol) in 20 mL of THF. After 3h the reaction was worked up as described 
above. Silica gel chromatography and recrystallization from EtOAc-hexane afforded the pure title compound, 
MP 212-213°C. 

iH NMR (CDCI 3 ) 5 0.90 (t, J=7 Hz, 3H), 1.06 (t, J=7 Hz, 3H), 2.20 (m, 1H), 2.55 (m, 1H). 3.40-3.68 (m, 2H), 
6.43 (d, J=2 Hz, 1H), 6.66 (d, J=8 Hz, 1H), 7.07 (dd, J=2, 8 Hz, 1H), 7.22-7.50 (m, 5H), 8.56 (br s, 1H). 
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L 6^MofD-3 t 4^ihydrp-^thynyl-a-isopropyM-phenyl-2(1 H)quinazolinthione 



Step 1: 5^hlofp-2-(1-imkiazolecarbonyfamino)-benzQphenone 

5 5-Ch!oro-2-aminobenzophenone (23.2 g, 0.10 mmol) and carbonyldiimidazole (17.6 g, 0.11 mmol) were 

combined in 100 mL CH 2 Q 2 and the mixture refluxed under argon for 4 hours. The initial yellow solution de- 
posited a thick, white precipitate. The mixture was cooled and the solid, 5-chlon>2-(1- 
imidazolecartx)nytamino)benzophenone v which was collected and washed with CH2CI2 by suction, afforded 
23.2 g (71%), MP: 185-187°C. 

10 NMR (CDCI3 + 1-2 drops DMSO-de): 8 Z87 (1H, broad s), 6.71 (1H, d, J=2.44 Hz), 7.01 (1H d, J=1.47 Hz), 
7.05 (1H d, J=1.3 Hz), 7.1 (1H dd, J=2.58, 8.49 Hz), 7.19 (2H, complex). 7.44 (5H. complex). 

Step II: 6-<jiloro-4-pj^^ H)one 

15 To a suspension of the imidazotytcarbonyt intermediate (5 g, 15.4 mmol) in 125 ml tetrahydrofuran was 
added excess (25 mL) isopropylamine and the reaction mixture heated to 40°C and stirred under argon. The 
resulting clear solution was evaporated in vacuo, dissolved in ethyl acetate, washed with 10% aqueous citric 
acid, water, brine, dried over MgS0 4 , filtered, concentrated, and chromatographed using EtOAoHexane (1:1) 
to afford a yellow foam 6-chloro-4~phenyt^hydroxy-S-isoprop (4.24 g, 

20 86%). 

Step III : 6-chlorD-3-isopropyl-4-phenyl-2(3H)quinazolinthione 

The hydroxy intermediate (4.86 g, 15.1 mmol) was dissolved in toluene (250 mL), and the mixture was 
25 refluxed for 17 hours under argon to remove the water using a Dean Stark trap. The resulting yellow solution 
was concentrated under vacuum to afford crystalline tetraene which was triturated with hexane, filtered and 
dried in vacuo (60°C. 0.05 torr) to afford the bright yellow title compound (3.75 g, 83%) FAB MS: M+H=299 
m/e. 

NMR (DMSO): 8 1.53 (6H, d; J=7 Hz), 4.28 (1 H, m), 6.64 (1 H, d; J=2.3 Hz), 7.33 (2H, m), 7.70 (5H; complex). 

30 

Step IV: 6-Ch)oro-3 l 4-dihydrc>-4-etr^ 

6-ch!on>3-isopropyM^phenyt-2(3H)-quinazolint hione (1 .50 g, 5.02 mmol) suspended in dry THF to which 
(30 mL) sodium acetyiide (4.02 g, 15.1 mmol, 18% slurry in xylene) was added via syringe at -25°C. Upon war m- 
35 ing to room temperature over 3 hours, the reaction mixture was poured into 10% aqueous citric acid and ethyl 
acetate, washed with water, brine, dried (Na^SO^, filtered and concentrated in vacuo. 
The crude product was recrystallized from boiling EtOAohexanes to afford the title compound, a white solid 
545 mg after drying at 40°C, 0.05 torr. MP: 229-230°C. 

'H-NMR (CDCI33): 8 1.14 (d, J=6.8 Hz, 3H), 1.60 (d, J=6.4 Hz, 3H), 3.01 (s, 1H), 3.56 (q, J=6.6 Hz, 1H), 6.75 
40 (d, J=8.6 Hz, 1 H), 6.85 (d, J=0.01 Hz, 1 H), 7.08 (dd, J=0.7, 2.3 Hz, 1 H), 7.35-7.41 (m, 3H), 7.68 (dd. 0.95, 2.25 
Hz,2H), 9.56 (s,1H). 

M. 6-Chloro-3,4-dihydir>-4-etriyl-3-iso^ 

f 

45 In the exact manner as outlined above for the preparation (Steps I, II, III) and reacton (Step IV) of tetraene 

6-chloro-3-isopropyl-^phenyl-2(3H)-quinazo!inthione, a solution of ethyl magnesium bromide (3M in ether, 
threefold excess) was added via syringe to a THF suspension of the tetraene 6-chloro-3-isopropyl-4-phenyl- 
2(3H)-quinazolint hione at -35°C and stirred for 1 hour. The reaction was poured into 2N Ha and ethyl acetate, 
the organic layer was washed with water, brine, dried (Na^SO^, filtered and concentrated in vacuo . Hie crude 

so product was chromatographed on silica gel using 5% hPrOH-CHQ 3 and recrystallized from boiling EtOAo- 
hexanes to afford the title compound, a white solid 1 83 mg after drying at 40°C, 0.05 torr. 
MP:-235-237°C. 

1 H-NMR (CDCI3): 8 0.94 (t, J=7.3 Hz, 3H), 1.09 (d, J=6.7 Hz, 3H), 1.48 (d, J=6.6, 3H), 2.19 (m, 1H), 3.05 (q, 
J=6.8, 1H), 6.35 (d. J=2.4 Hz, 1H), 6.62 (d, J=8.2 Hz, 1H), 7.03 (dd, J=2.3, 8.5 Hz, 1H), 7.28-7.48 (m, 5H), 8.16 
55 ( S , 1H). 
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EXAMPLE 2 

Base Catalyzed Addition of Solvent Conjugate Bases to 3-AlkyM-arytquinazoline-2-ones (thiones) 

5 A. 6^oro-3 t 4^ihydro^nftrofnethyM-PhenY>-2(1 H)-quinazoiinone 

A solution of 6-chloro-4-phenyl-3-met hyi-2(3H>quinazolinone (1 .0 g, 3.7 mmol) in nitromethane (5 ml) was 
treated wfth a catalytic amount of N ( N ( N\N , -tetramethytethane-1 > 2-diamine and refhixed 12 hours under ni- 
trogen. Cooling the mixture provided 4-pheny1-4-nitrometrtyl-6-ch as a 
w white solid. MP: 240-dec; 299-300°C. 

'H-NMR (CDa 3 +DMSO-de): 8 2.79 (s, 3H). 5.17 (d. J=10, 1H), 5.33 (d, J=10, 1H), 6.58 (d, J=1.5 f 1H). 6.73 
(d, J=7, 1H), 7.11 (dd, J=1.5 f 7, 1H), 7.28 (m, 2H), 7.42 (m, 3H), 8.6 (br s, 1H). 

B. 6-Chl(yo-3 t 4-dihydro>4-phenyl-4-niethyisutfinyt methyl-3-methyl-2(1H)quinazolinone 

15 

In a manner according to Part A of this Example, 6-chlcro^pheny1^rnethylsutfiny1rnethyt-3,4- 
dihydromethyl-2(1H)quinazolinone was prepared from 6-chloro-4-phenyl-^methyl-2-<3H)-quinazolinone (1.0 
g, 3.7 mmol) by addition to a solution of sodium hydride (0.200 g of a 50% suspension in mineral oil) in dry 
dimethylsutfoxide (5.0 ml_) at room temperature. The mixture was quenched on ice and acetic add, and the 
20 semi-solid chloro-4-phenyM-met hylsulf inylmet hyf-3, 4-dihydromet hyf-2(1 H)quinazol inone was extracted with 
EtOAc The crude product was chromatographed on alumina and recrystallized from 2-propanoJ to afford 6- 
cMc*c-3,4-dihydrornethyl^phenyt-4-me 
MP: 299-300°C (dec). 

'H-NMR (CDOs+DMSO-de): 8 2.47 (s, 3H), 2.72 (s, 3H), 3.73 (d, J=12, 1H), 3.30 (d. J=12, 1H), 6.48 (d, J=1.5, 
25 1H), 6.73 (d, J=7, 1H), 7.06 (dd, J=1.5, 7, 1H). 7.4 (m, 5H), 9.31 (br s, 1H). 

C. 6-Chloro-3,4^ihydro-3-methyM-n^ 

A solution of 6-chlcit)-3-metrryt^phenyl-2(3H)-quinazolinthk>ne (0.8 g, 2.79 mmol) in nitromethane (20 
30 ml) was treated with a catalytic amount of N,N, N\N'-tetrarnethylet hane-1 ,2-diamine and heated at reflux for 
18 hours under argon. Evaporation of the solvent and recrystallization of the solid residue from chloroform- 
hexanes afforded the title compound, a white solid after drying at 40°C, 0.05 torr. MP: 230-231 °C. 
1H-NMR (CDCI3): 5 3.23 (s, 3H), 5.29 (dd, J=11 .5, 53.5Hz, 2H), 6.62 (d, J=2.2Hz, 1H), 6.75 (d, J=8.5, 1H). 7.20 
(dd, J=2.2, 8.6Hz. 1H). 7.26-7.52 (m, 5H), 8.72 (br s, 1H). 

35 

D. 6-Chloro-3,4~dihydro-44-butoxycarborr^ 

To a 500 mL three-neck round bottomed flask fitted with a stirring bar, thermometer and an argon inlet 
was added diisopropytamine (1 .1 2 g, 1 1 .03 mmol) and 30 ml dry TH F. The solution was chilled to -1 0°C before 

40 adding n-BuLi (4.41 ml, 11.03 mmol of a 2.5 M solution in hexane) via syringe over 5 minutes keeping the tem- 
perature ^ 0°C. The reaction was chilled to -74°C in a dry ice-acetone bath and freshly distilled t- butyl acetate 
(1.28 g, 1.49 ml, 11.03 mmol) was added via syringe keeping the temperature ^-70°C then stirred at -74°C 
for 1 hour before adding the tetraene. 6-Chlorc^3-methyl^phenyt-2(3HHuinazolinthione (3.00 g, 10.5 mmol) 
dissolved in THF (total vdume=300 ml due to limited solubility) was added over 30 minutes via syringe keeping 

45 the temperature at ^-65 °C, the ice bath was removed, and the reaction was warmed to room temperature over 
3 hours. The reaction mixture was diluted with EtOAc, washed wit h 1 0% citric acid, water, brine, dried (Na^O*), 
fitered and concentrated in vacuo to afford 5.04 g of an expanded foam. Chromatography of this crude product 
on silica gel using 20% ethyl acetate as eluant, recrystallization from boiling Et 2 0-hexanes afforded 2.6 g of 
the title compound after drying at 40°C, 0.05 torr. MP: 103-105°C. 

so iH-NMR (CDCI3): 8 1.38 (br s, 3H), 3.15 (s, 1 H). 3.29 (dd, J=13.8, 57.2Hz, 2H), 6.62 (d, J=2.1Hz, 1H), 6.70 (d, 
J=8.6Hz, 1H), 7.11 (dd. J=2.3, 8.6Hz, 1H), 7.29-7.44 (m, 5H), 8.73 (br s, 1H). 

E. 6-Chloro-3,4-dirrydro-4-amirtor^^ 

6 To a 100 mL round bottomed flask fitted with a stirring bar and an argon inlet was added 6-chloro-3,4- 
dihydro-3-methyt-4~nitromethyl^phen (1.50 g, 4.78 mmol) and 25 ml THF. The re- 
action mixture was chflled to 0°C, 1 .0 M UAIH4 in THF (4.78 ml, 4.78 mmol) was added over 5 minutes via syr- 
inge and stirred at 0°C for 1 hour. The reaction mixture was quenched into aqueous saturated Na K tartrate. 
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extracted with EtOAc, washed with water, brine, dried (Na^SO^, filtered and concentrated in vacuo to affbred 
1 .6 g of an expanded foam. MPLC chromatography of this crude product on sflica gel using ethyl acetate and 
eiuant, followed by recrystallization from boiling EtOAc-hexanes, afforded 435 mg of the title compound after 
drying at 60°C, 0.05 torr. 
5 MP: 184~185°C. 

1 H-NMR (CDCI3): 6 1.19 (br s, 2H). 3.13 (s, 3H) f 3.59 (dd, J=13.7, 61.4Hz, 2H), 6.57 (d, J=2.14Hz, 1H), 6.74 
(d, J=0.85Hz, 1H), 7.12-7.16 (m, 1H), 7.35-7.46 (m, 5H), 8.72 (br s, 1H). 

R 6-Chloro-3,4^ihydro-4-formamMomet^^ 

10 

To a 50 mL round bottomed flask fitted with a stirring bar, reflux condenser and argon inlet was added 6- 
chloro-3,4-dihydro-4-amincjnethyt-3-r^ (0.092 g, 0.29 mmol) and 10 ml 

ethyl formate. The reaction mixture was heated to reflux for 18 hours. The reaction mixture was stripped to 
dryness, the residue chromatographed on silica gel using 30% hexanes in ethyl acetate as eiuant, and the 
15 pure fractions were recrystallized from boiling EtOAc-hexanes to afford 45 mg of the title compound after dry- 
ing at 60°C, 0.05 torr. MP: 1 83-185°C. 

'H-NMR (CDCIa): 6 3.16 (d. J=7.3 Hz, 3H), 3.94 (dd, 9.1, 15.5Hz, 0.5H), 4.08-4.24 (m, 1H), 4.55 (dd, 7.3, 
13.9Hz, 0.5H), 6.51 (dd, J=2.2, 38.1Hz, 1H), 6.90 (d, J=8.5Hz, 1H), 7.13-7.21 (m, 1H), 7.3^7.52 (m, 5H), 8.21 
(s, 0.5H). 8.94 (br s, 0.5H), 9.32 (br s, 0.5H). 

20 

G. 6-Chloro-3,4-dihydro^methanesulfonamid^ 

, To a 25 mL round bottomed flask with a stirring bar and argon inlet was added 6-chloro-3,4-dihydro-4- 
aminomet hyl-3-met hyt-4-phenyt-2(1 H)quinazo!inthk>ne (0.070 g, 0.22 mmol), 5 ml methylene chloride, metha- 

25 nesutfbnic anhydride (0.042 mg, 0.242 mmol) and finally dtisopropytethytamine (31 mg, 0.242 mmol). The re- 
action mixture was stirred at room temperature for 18 hours. The reaction mixture was stripped to dryness, 
the residue chromatographed on silica gel using 50% ethyl acetate in hexanes as eiuant, and the pure fractions 
were evaporated to a glass, dried at 60°C, 0.05 torr to afford 32 mg of the title compound. MP: glass. 
1 H-NMR (CDCfe: 8 Z89 (s, 3H), 3.14 (s, 3H), 4.04 (dd, J=2.0, 7.8Hz, 1H), 4.15 (dd, J=5.5, 10.4Hz, 1H), 6.57 

30 (d. J=Z2, 1 H), 6.84 (br d, 2H), 7.34-7.48 (m, 5H), 9.62 (br s, 1 H). 

H. 6-Chlorc-3,4-dihydro-4-(N,N-dimet hyl)aminomet hyl-3-methyl-4-phenyl-2(1 H)quinazolint hbne 

To a 100 mL round bottomed flask with a stirring bar and an argon inlet was added 6-chloro-3,4-dihydro- 
35 4-8minomethyl-3-methyl-4-phenyl-2(1H)-quinazolinthione (0.318 g, 1.0 mmol) and 25 ml methanol. Small 
pieces of aluminum foil (0.539 g, 20 mmol) and mercuric chloride (27.2 mg, 0. 1 mmol) were added to the solution 
followed by aqeuous formalin solution (0.150 g, 0.139 ml, 5 mmol). The reaction mixture was stirred at room 
temperature for 1 8 hours and was quenched into aqueous saturated Na K tartrate, extracted with EtO Ac, wash- 
ed with water, brine, dried (NajSO^, fStered and concentrated in vacuo to give 120 mg of an oB. Chromatog- 
40 raphy of the crude product on silica gel using 15% ethyl acetate in hexanes as eiuant, recrystallization from 
boiling CHQ r hexanes afforded 70 mg of the title compound after drying at 60°C, 0.05 torr. 
MP: 222-223°C. 

1 H-NMR (CDCI3): 8 2.17 (s, 6H), 3.08 (s, 3H), 3.23 (dd, J=13.9, 66.2Hz, 2H), 6.47 (d, J=2.14Hz, 1H), 6.66 (d, 
J=8.14Hz, 1H), 7.09 (dd. 2.2. 8.5, 1 H). 7.29-7.44 (m, 5H), 8.47 (br s, 1H). 

45 

I. 6-ChlorcH3 t 4^ihydro^(2-hydroxyethyl}-3-met hyl-4-phenyl-2(1 KQquinazolinthione 

To a 100 mL round bottomed flask with a stirring bar and an argon inlet was added 6-chloro-3,4-dihydro- 
4-t-butyoxycaitonylmethyl-3-methyl-4-phenyl-2(1H)quinazolinthion^ (0.403 g, 1.0 mmol) and 15 ml dry THF. 

50 The reaction mixture was chilled to 0°C and L1AIH4 (1 ml, 1 mmol; 1.0 M LAH in THF) was added. The reaction 
mixture was stirred at room temperature for 18 hours and was quenched into aqueous saturated Na K tartrate, 
extracted with EtOAc, washed with water, brine, dried (NazSO*), filtered and concentrated in vacuo to give 500 
mg of an oil. Chromatography of the crude products on silica gel using 40% ethyl acetate in hexanes as eiuant, 
recrystallization from boOing EtOAc-hexanes afforded the title compound, 275 mg after drying at 60°C, 0.05 

55 torr. 

MP:195-196°C. 

1 H-NMR (CDCI3): 8 1.60 (brs, 1H), 2.47-2.57 (m. 1H), 2.81-2.85 (m, 1H), 3.09 (s, 3H), 3.68-3.81 (m, 2H), 6.50 
(d, J=2.2Hz, 1H), 6.70 (d, J=8.5Hz, 1H). 7.11 (dd, J=2.2, 8.5Hz, 1H). 7.35-7.44 (m. 5H), 8.63 (br s, 1H). 
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J. 6-ChloTO-3,4-dihydro^4-cart>oxyr^^ H)quinazolinthione 

To a 50 mL round bottomed flask with a stirring bar and an argon inlet was added 6-chloro-3,4-dihydro- 
4~t-butyoxycarbonytmethyl-3-me (0.200 g, 0.50 mmoJ) and 10 ml methy- 

5 lene chloride. Trifluoroacetic acid (1 0 rrd) was added and the reaction mixture was stirred at room temperature 
for 1 hour then stripped to dryness to give an orange oil. Chromatography of the crude product on silica gel 
using 1/2% acetic acid-ethyl acetate as eluant, recrystaJlization from boiling EtOAc-hexanes afforded the title 
compound, 97 mg, after drying at 60°C, 0.05 torr. 
MP: 262-263°C. 

10 *H-NMR (CDCy: 8 3.09 (s, 3H), 3.38 (dd, J=t0.6 f 25.6Hz, 2H), 6.61 (s, 1H). 6.94-7.03 (m, 2H), 7.33-7.45 (m, 
5H), 10.6 (brs, 1H). 

EXAMPLE 3 

15 Organosflane Addition to Tetraene 

A. 6-(^toro-3 t 4-dihydro-4-aJlyl-3-methyl-4-phenyl-2(1 H)quinazolinthione 

To a 50 mL round bottomed flask with a stirring bar and an argon inlet was added 6-chloro-3-methyM~ 
20 phenyt-2(3H)quirtazolinthione (0.500 g, 1.74 mmol) and dry THF (10 mL). To this stirred solution allyl trime- 
thytsilane (3.99 g, 5.54 rrd, 34.9 mmol) was added at room temperature. The reaction mixture was chilled to 
0°C, boron trifluoride etherate (0.741 g, 5.22 mmol) was added via syringe, bath removed and stirred at room 
temperature for 60 hours. The mixture was poured into ethyl acetate and saturated aqueous sodium bicarbon- 
ate. The EtOAc extract was washed with brine, dried (Na^SO^, filtered and concentrated in vacuo. The crude 
25 product was chromatography on E. Merck 60 siica gel using 20% EtOAc in hexanes as eluant The pure frac- 
tions were combined and recrystaDized from boiling EtOAc- hexanes to afford the title compound, 155 mg of 
a white solid after drying at 40°C, 0.05 torr. MP: 143-144°C. 

*l+NMR(CrX^):S2.95(dd, J=7.9, 13.9Hz, 1H). 3.08 (s, 3H), 3.23.(dd, J=7.9, 13.9Hz, 1H), 5.11-5.18 (m,2H). 
5.62-5.78 (m, 1H), 6.53 (d, J=2.06Hz, 1H), 6.66 (d, J=8.49Hz, 1H), 7.09 (dd, J=2.5, 11.0Hz, 1H), 7.36-7.44 (m, 
30 5H), 8.45 (brs, 1H). 

B. 6-Chloro-3,4^ihydro-4-cyano-3-rre 

To a 50 mL round bottomed flask with a stirring bar and an argon inlet was added 6-chloro-3-methyl-4- 
35 pheny»-2(3H)quinazolinthione (0.666 g, 2.0 mmol) and dry methylene chloride (1 5 mL). TrimethyisByl cyanide 
(0.750 g, 7.5 mmol) was added at room temperature, the reaction mixture was chilled to 0°C, boron trifluoride 
(492 uJ, 4.0 mmol) was added with a syringe, the bath was removed and the mixture was stirred at room tem- 
perature for 18 hours. The mixture was poured into ethyl acetate and saturated aqueous sodium bicarbonate. 
The EtOAc extract was washed with water, brine, dried (Na^SO^, filtered and concentrated in vacuo. The crude 
40 product was chromatographed on silica gel using 10% EtOAc in hexanes as eluant The product was recrys- 
taDized from boiling EtOAc-hexanes to afford the title compound, 275 mg of a white solid after drying at 60°C, 
0.05 torr. MP: 220-221°C. 

1 H-NMR (CDCy: 6 3.37 (s, 3H), 6.90 (d, J=8.7Hz, 1H), 6.93 (d, J=2.2Hz, 1H), 7.26 (dd, J=2.2, 8.7Hz, 1H), 
7.47-7.56 (m, 5H), 9.456 (brs, 1H). 

45 

C. 6-Chloro-3,4-dihyoto-4-cartttxamido^ 

To a 50 mL round bottomed flask with a stirring bar, cold concentrated H2SO4 containing 20% H2O (5.33 
ml_ 100 mmol H2SO4 + 1.07 ml H2O) was added to 6-chloro-3,4>dihydro-4-cyano-3-methyl-4-phenyl- 

50 2(1H)quinazolinthione (314 mg, 1 mmol) in an ice bath at 0°C. After 1 hour the mixture was quenched into 
vigorously stirring ice water and extracted with EtOAc. The combined extracts were washed with water, brine 
and dried (NazSO^, filtered, solvent removed in vacuo to afford 300 mg residue. Chromatography of the crude 
product on sOica gel using 20% EtOAc in hexanes as eluant was followed by elutbn with 10% 2-propanoJ in 
chloroform to solubilize the product which had crystallized on the column. The combined cuts were recrystal- 

55 lized from boiling EtOAc-hexanes to afford the title compound, 71 mg of a white solid after drying at 60°C, 
0.05 torr. MP: 274~275°C. 

'H-NMR (CDCI3): 5 3.26 (s, 3H), 5.88 (br s, 1H), 5.96 (br s, 1H), 6.76 (d, J=8.9Hz, 1H). 6.87 (d, J=2.2Hz, 1H), 
7.26 (dd, J=2.4. 8.7Hz, 1H), 7.45-7.46 (m, 5H), 8.70 (brs, 1H). 
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EXAMPLE 4 

Acid Catalyzed Cydization 
5 6-<^oro-3,4^ihydro^4-butyl-3^eth^ 

A. 1-(2-amino-4-chlofDphenyl>-1-phenylpentanol 

To a three necked 1 00 m L round bottomed flask with a stirring bar and an argon inlet was added 2-amino 
10 4-chJorobenzophenone (10 g, 43.16 mmd) and dry THF (250 mL). This stirred solution was cooled to -78°c 
and rvbutyllithium (34.55 ml, 86.32 mmd) was added with a syringe over 5 minutes. The cooling bath was re- 
moved and the mixture was warmed to 0°C. The mixture was poured into water and the resulting mixture was 
extracted, with EtOAc. The EtOAc extract was washed with brine, dried (Na^C^), filtered and concentrated in 
vacuo. The crude product was recrystailized from boiling EtOAc-hexanes and dried at 20°C, 0. 05 tor r. MP: 1 84- 
15 185°C. 

'H-NMR (CDCI3): 6 0.875 (t, J=7.2, 3H), 1.00-1.15 (m, 1H), 1.22-1.26 (m, 2H). 2.00-2.30 (m, 2H). 3.75 (br s, 
3H), 6.51 (d. J=8.4 ( 1H), 7.05 (dd, J=2.5, 11.0, 1H), 7.20-7.40 (m, 6H). 

B. 1-(Methylaminothiocaitony1arri 
20 * ™ ~ 

To a 50 mL round bottomed flask with a stirring bar, argon inlet, and a reflux condenser was added 1-(2- 
arruno-4-chlorphenyi)-1-phenytpentanol (1.00 g, 3.4 mmol), dry THF (20 mL), and methyl isothiocyante (1.18 
mL, 1 7.25 mmol). This mixture was heated at reflux for 48 hours. The solvent and excess methyl isothiocyante 
were removed in vacuo and the residue was chromatographed on 1 00 g of silica gel using 5% 2-propanol in 
25 hexanes as eluant There was obtained 1.00 g of 1-(rrathy1aminothk>carto 
nylpentanoJ as a white solid. 

iH-NMR (CDCI3): 6 0.878 (t, J=7.1Hz, 3H), 1.05-1.50 (m, 4H), 2.11-2.40 (m, 2H), 2.73 (d, J=4.61Hz, 3H), 3.18 
(br s, 1H), 5.30 (br s, 1H), 7.20-7.40 (m, 7H), 7.68 (s, 1H), 7.92 (s, 1H). 

30 C. 6-Chloro-3,4-dihydro-4- butyls 

To a 50 mL round bottomed flask with a stirring bar was added 1 -(met hylaminot hfocarbonyiamino-4-chlor- 
ophenyl)-1 -phenyl pentanol (0.50 g, 1.378 mmol) and dry Cl-feCfe (15.0 mL). This solution was cooled in an ice 
bath to 0°C and concentrated H2SO4 (0.81 mL, 1.50 mmol) was added. After 15 minutes, the mixture was 

35 warmed to 20°C and an additional 0.1 mL of concentrated H2SO4 was added. This mixture was stirred for 1 .75 
hours and the solution was diluted with 20 mL of saturated NaHC0 3 solution. The mixture was extracted with 
CHCI3 and the combined extracts were washed with brine and dried (MgS0 4 ). Fitration, removal of the solvent 
in vacuo, and chromatography of the residue on 1 00 g of silica gel using 3.75% 2-propanol in hexanes as eluant 
gave 51 mg of 6-cWoi^3,4-dihydJTMl-propano^3-m as a white solid. An 

40 analytical sample was prepared by recrystallization from EtOAc- hexanes. MP: 189-191°C. 

*H-NMR (CDCI3): 6 0.89 (t, J=7.3, 3H), 1.15 (m, 1H), 1.20-1.45 (m, 3H), Z18 (m, 1H), 2.47 (m, 1H), 3.04 (s, 
3H), 6.50 (d, J=2.2Hz, 1H), 6.79 (d, J=8.5Hz, 1H), 7.05 (dd. J=2.2. 9.5Hz, 1H), 7.25-7.40 (m, 5H), 9.40 (s, 1H). 

6-(^loro-3,4-dihydro-4-propyl-3-n^thyl-4-phenyl-2(1 H)quinazolinthione 

45 

Following the procedure of this Example but substituting n- propyl magnesium bromide for rvbutyllithium 
in Step A, 6^hloro-3,4-dihydro-3-methyl-4-phenyl-4-propyl-2(1H)quinazolirt was obtained. MP: 175- 
176°C. 

'H-NMR (CDCI3): 8 0.97 (t, J=6.1Hz, 3H), 1.21 (m, 1H), 1.40 (m, 1H), 2.18 (m, 1H), 2.45 (m, 1H), 3.05 (s, 3H), 
50 6.51 (d. J=2.2Hz, 1H), 6.70 (d, J=8.5Hz, 1H), 7.07 (dd, J=2.2, 8.5Hz,1H), 7.30-7.50 (m. 5H), 8.76 (br S, 1H). 

EXAMPLE 5 

Synthesis of 3, 4-di-substituted 2(3H)-quinazolinones via o-aminophanyt ketone imidazoleureas 

55 

A 6-Chloro-3-cydopropyl-4-phenyl-2(3H)quinazolinone 

5-Chloro-2-aminobenzophenone (23.2 g, 0.10 mmol) and carbonyldiimidazole (17.6 g, 0.11 mmol) were 
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combined in 100 mL CH^ and the mixture refluxed under N 2 for 4h. The initial yellow solution deposited a 
thick, white precipitate. Hie mixture was cooled and the solid, 5-chloro-2-(1-imidazolecartx)nyl amino) benzo- 
phenone, which was collected and washed with CHjC^ by suction, yield 23.2 g (71%), MP: 185-187°C. 
'H-NMR (CDCJ 3 + 1-2 drops DMSO-de): 8 Z87 (broad s, 1H), 6.71 (d, J=2.44Hz, 1H), 7.01 (d, J=1.47Hz. 1H), 
7.05 (d, J=1.3Hz, 1H), 7.1 (dd, J=2.58, 8.49Hz, 1H) f 7.1 9 (complex, 2H), 7.44 (complex, 5H). 

To a solution of the imidazdylcarbonyl intermediate (8 g crude, ca. 25 mmol) in Ch^Clj was added excess 
(2.8 mL) cydopropylamine. The resulting clear solution was stirred overnight at room temperature under N 2 . 
The beige solid which had separated was collected and washed with methylene chloride to give 6-chloro-4- 
phenyl-4-hydroxy-3-cydopropyt-3,^ (4.06 g, ca 50%), MP: 262-263° (dec). The 

hydroxy intermediate (3.15 g, 10.0 mmol) was suspended in toluene (25 mL) and the mixture stirred and re- 
fluxed with water azeotrope tor 4h under The resulting yellow suspension was cooled and filtered to give 
the bright yellow title compound (2.5 g, ca. 90%), MP: 286-287°C (dec), 

'H-NMR (CDCy: 8 0.63 (m, 2H), 0.97 (m, 2H), 3.21 (m, 1H), 7.12 (d, J^IHz, 1H), 7.5 (complex, broad. 4H), 
7.67 (complex, broad, 3H). 

B. 6-Chloro-3Kydobutyl-4-pher^2(3H)quinazolinone 

According to the method of part A of this Example, cydobutyfamine (0.6 mL, 7 mmol) was added to a sol- 
ution of 5-chloro-2-(1-imidazolecarbonytamino) benzophenone (1 .95 g, 6 mmol) in 1 0 mL of dry THF under N* 
The mixture was heated and stirred 24h at 50°C and then 40h at 25°. The mixture was cone, in vacuo and the 
residue stirred with rv butyl chloride (35 mL) and 10% aqueous cttric add (15 mL) to give a white solid identified 
as 6-<*loro^hydroxy-4-pheny1-3-cydob MP 152-154°C (dec.). Heating 

the above intermediate in toluene (20 mL) at vigorous reflux with water separation in a Dean-Stark trap for 
four hours gave a bright yellow solution from which the tetraene title compound crystallized on cooling, 1 .0 g, 
MP228-230°C(dea). 

C. 9-ChloiT>-10b-cydopentyl-2 t 3,4,10b^ 

The title compound was prepared by a method according to Part A of this Example, to give a colorless 
solid: mp 191-193°C, 

1 H-NMR (CDCI3): 6 1.27-1.35 (m, 1H), 1.38-1.70 (m, 7H), 2.20-2.30 (m, 1H). 3.59-3.65 (m, 1H), 3.72-3.78 (m, 
1H), 4.07-4.12 (m, 1H), 4.18-4.22 (m, 1H), 6.75 (d. J=8 Hz, 1H), 7.20(dd, J=8, 2 Hz, 1H), 7.33 (d, J=2 Hz, 1H), 
7.22 (brs, 1H). 

D. 9-Crdoro-10b-phenyl-3(SHpropan-2-yl)-2,3,6.1 0b-tetrahydro-5H-oxazolo-(3^-C)-quinazolin-5-one 

In a method according to Part A of this Example, 326.00 mg (1.00 mmol) of 5-chloro-2,1- 
imidazolecarbonytaminobenzophenone and 103.00 mg (1.00 mmol) of (S)-valinol were reacted, with subse- 
quent heating in anhydrous DMSO at 120°C for 72 hours, to give 150 mg (42%) title compound as a white solid, 
MP 148-1 50°C. 

1 H-NMR (CDda): 8 0.60 (d, J=4 Hz, 3H), 0.96 (d, J=4 Hz, 3H), 1.15-1.30 (m, 1H), 3.79 (m, 1H), 4.12-4.22 (m 
2H) 6.74 (d, J=7 Hz, 1H), 7.12 (dd, 1H) t 7.20 (s, 1H), 7.26-7.39 (m, 3H), 7.52 (d, J=5 Hz. 2H), 8.19 (broad s, 
1H). 

E. 9-Chloro-10b-phenyl-3(RHpropan-2-yl)-2,3,6,10b-tetrahydro-5 

In a method according to Part A of this Example, 326.00 mg (1.00 mmol) of 5-chloro-2,1-imidazole- 
carbonylaminobenzophenone and 103.00 mg (1.00 mmol) (R)-valinol were reacted, with subsequent heating 
in anhydrous DMSO at 120°C for 72h, to give 210.00 mg (60%) of title compound as a white solid, MP 146- 
147°C. 

1 H-NMR (CDCI3): 8 0.70 (d, J=4 Hz, 3H), 0.97 (d, J=4 Hz, 3H), 1.12-1.13 (m, 1H), 3.80 (m, 1H), 4.12-4.27 (m, 
2H), 6.76 (d, J=7 Hz, 1H), 7.12 (dd, 1H), 7.19 (s, 1H), 7.25-7.40 (m, 3H), 7.51 (d, J=5 Hz, 1H), 8.39 (broad s, 
1H). 

F. 9-Chloro-10b-cydopropyi-2,3,6,10b-tetrary^ 

In a method according to Part A of this Example, 300.00 mg (1.04 mmol) (5-chIoro-2- imidazole- 
carbonylamino)phenylcydopropyt ketone and 63.52 mg (1.04 mmol) ethanolamine were reacted, with subse- 
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quent heating at 10O°C for 18h in anhydrous DMSO, to give 180.00 mg (65%) of title compound as a white 
solid, MP 193-194°C. 

'H-NMR (DMSO-da): 6 0.20-0.50 (m, 4H), 1.23 (m, 1H), 3.50 (q, 1H), 3.79 (q, 1H), 3.89 (m, 1H), 4.12 (m, 1H), 
6.90 (d. J=8 Hz, 1H), 7.27 (d, 2H), 9.69 (s, 1H). 

EXAMPLE 6 

Thiocarbonyl to Oxocarfaonyl Conversion 

A. 6-Chloro-3 t 4^ihydro-4>propyl-3-methyM-phenyl-2(1 H)quinazolinone 

To a 50 mL round bottomed flask with a stirring bar, reflux condenser, and an argon inlet was added 6- 
<^on>-3 f 4^ihydro^propy^3-^ (165 mg, 0.50 mmol), dimethoxy- 

ethane (20 mL), water (5.0 mL), UOH (119 mg, 5.00 mmol), and hydrogen peroxide (0.20 mL, of 30% aqueous 
solution). This mixture was heated at reflux for 30 minutes. The mixture was diluted with Etc Ac and the solution 
was washed with water and brine. Drying (NajSO^, f fltration and removal of the solvent in vacuo left an oil. 
Chromatography of this material on 50 g of silica gel using 3.5% 2-propanol in chloroform as etuant, followed 
by trituration with hexanes gave 6^loro-3,4-dihydro^propy1-^-methyl-4-pheny^2(1H) quinazdinone as a 
crystalline solid. MP: 223-225°C. 

1 H-NMR (CDCI3): 6 0.92 (t, J=8.6Hz, 3H). 1.20 (m, 1H), 1.45 (m, 1H), 2.16 (m, 1H), 2.39 (m, 1H), 2.63 (s, 3H), 
6.50 (d, J=2.1Hz, 1H), 6.72 (d, J=8.4Hz, 1H), 7.05 (dd, J=2.1, 8.4Hz, 1H). 7.25-7.50 (m, 5H), 9.18 (br s. 1H). 

6-Chlcro-3,4^ihydro^ethy^^rr^thyl-^pheny1-2(1H)quina2Qlinone 

Following the procedure of Part A of this Example, but substituting 6-chJoro-3,4-dihydrcM^ethyl-3-methyt- 
4-phenyl-2(1H)quinazolinthione for 6-chtoro-3,4-dihydro-4-propyl-3-methyl^ 
there was obtained 6^loro-3,4-dihydro^ethyl-3-methy»^phen^-2(1H)quinazolinone. 
MP: 20O.202°C. 

'H-NMR (CDCfe): 6 0.91 (t, J=7.0 Hz, 3H), 2.25 (m, 1H), 2.48 (m, 1H). 2.66 (s, 3H), 6.53 (d, J=2.2 Hz, 1H), 6.72 
(d, J=8.5 Hz, 1H), 7.04 (dd, J=2.2 Hz, 8.5. 1H), 7.20-7.50 (m. 5H), 9.32 (br s, 1H). 

EXAMPLE 7 

Cyanoguanidine Synthesis 

A 6-Chloro-3 t 4-dihydro-4-et hyt>3-methyl-2-methylthio-4-phenyl-3(1 H)quinazoline 

To a 10 mL pressure tube with a stirring bar was added 6^ loro-3,4-dihydro-4-ethyi-3-methyl-4- phenyl- 
2(1H)quinazoline (463 mg, 1.46 mmol), chloroform (2 mL), and iodomethane (2.0 mL, 32.13 mmol). The tube 
was sealed and the mixture was stirred at 20°C for 3 hours. The mixture was diluted with EtOAc and the solution 
was washed with aqueous NaHC0 3> and brine. Drying (MgSO*), filtration and removal of the solvent in vacuo 
gave 481 mg of 6-(*loro-3,4-dihydro-4-ethyl-3-meth as a color- 

less foam. This material was used in Step B without further purification. 

B. j^Chloro-g-^^ H)quinazoline 

To a 50 mL round bottom flask with a stirring bar and an argon inlet was added 6-chloro-3,4-dihydro-4- 
ethyl-3-methyl-2-methylthio-4-phenyl-3(1H)quinazoline (248 mg, 0.75 mmol), lead cyanamide (370 mg, 1.50 
mmol), cyanamide (400 mg, 9.51 mmol) and dry DMF (5.00 mL). This well stirred mixture was heated at 1 00°C 
for 5 days. The cooled reaction mixture was filtered and the f Dtrate was diluted with EtOAc. This solution was 
washed with water and brine. Drying (Na^OJ, filtration, chromatography on 20 g of silica gel using 33% EtOAc 
in hexanes as eluant, and recrystallization from bo Sing EtOAc- hexanes gave 6-cWoro-2-cyanoimino-3,4- 
dihydro-^ethyl-3-methyl-4-phenyl-2(1H)quinazoline as a white solid (51 mg), MP: 248-249°C. 
'H-NMR (CDCI3): 6 0.88 (t, J=7.1 Hz, 3H), 2.25 (m, 1H), 2.45 (m, 1H), 2.67 (s, 3H), 6.60 (d, J=2.0 Hz, 1H), 7.08 
(d, J=2.0 Hz, 1H), 7.10 (s. 1H), 7.38 (m, 5H), 9.2 (br s, 1H). 
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EXAMPLE 8 

Grignanj Additions to Qujnazojjneg 

5 6 CToro-4^dopropyt-3^dopropylmethyM-e^ H)-one 

A (2-Amino-4-chlorophenyl)cyclopropyl ketone 

A solution of cyclo propyl magnesium bromide, prepared from 2.4 g (0.099 g atom) of magnesium turnings 
10 and 1 3.0 g (0. 1 07 moi) of cydopropyl bromide in 1 00 m L of THF, was stirred at 38°C as a solution of 5-chloro- 
anthranflonftrile (3.65 g. 0.0239 mol) in 40 mL THF was added over 20 min. Stirring was continued at 40°C for 
2h, following which the reaction mixture was cooled in an ice bath and 50 mL of saturated NH 4 CI was added, 
followed by 1 00 mL of 2N HCL The cooling bath was removed and stirring was continued at room temperature 
for 2h. The mixture was then brought to pH 9 by addftion of 20% NaOH and was extracted 3 times with ether. 
15 The combined organic phases were washed with brine and dried over MgS0 4 . Following removal of the sol- 
vents the oOy residue was flash chromatographed, eluting with 15% EtOAc in hexane, to provide 3.0 g (64%) 
of the title compound as a yellow solid, MP 66-68°C. 

'H NMR (CDCIa): 6 1.02 (m, 2H), 1.18 (m, 2H), 2.57 (m. 1H), 6.17 (s, 1H), 6.61 (d, J=8.5 Hz, 1H), 7.22 (dd, 
J=2, 8.5 Hz, 1H), 7.92 (d, J=2 Hz, 1H). 

20 

B. 6-chloro-4-cyck)propylquinazolin-2(1 H)-one. 

To a stirred suspension of 150 mg (0.767 mmol) of the product from Step A in 3 mL of glacial acetic acid 
at 0° was added a solution of 75 mg (0.922 mmol) of potassium cyan ate in 0.3 mL of H5O in one portion. After 
25 stirring for 1 hour at 0°-5°, the reaction mixture was allowed to warm to room temperature over a 1 hour period. 
The reaction mixture was partitioned between EtOAc and HjO, the organic layer washed with H 2 O t filtered, 
washed with brine, dried over NbJ50 a , and concentrated to afford 120 mg of a light yellow solid. This material 
was chromatographed on silica gel to give 122 mg of the title compound as a solid: 

'H-NMR (CDCI3): 6 1.27 (m, 2H), 1.57 (m, 2H), 2.55 (m, 1H), 7.48 (d, J=8 Hz, 1H), 7.61 (dd, J=8, 2 Hz, 1H), 
30 8.10 (d, J=2 Hz, 1H). FAB MS M+H=221, mp=215-217°C. 

C. 6-chloro-4-cydo propyl- 1 -(4~met hoxybenzyl) quinazolin-2(1H)-one 

To a stirred solution of 75 mg (0.338 mmol) of the product from Step B in 6 mL of dry DMF was added 17 
35 mg (0.423 mmol) of sodium hydride (60% in mineral oi) in one portion. After 20 minutes when gas evolution 
ceased, 50 ui. (0.372 mmol) of 4-methoxybenzylchJoride was added in one portion. The reaction solution was 
stirred at room temperature for 2.5 hours, then heated to 80° under Ar for 4 hours, and allowed to stir at room 
temperature for 2.5 days. The reaction mixture was concentrated at reduced pressure and the residue parti- 
tioned between EtOAc and H2O. The organic layer was washed with water, brine, dried over Na2S0 4 , and con- 
40 centrated to give a residue which was chromatographed on silica gel using 1:1 EtOAohexane to give 73 mg 
of the title compound. An analytical sample was obtained by crystallization from EtOAc-hexane: 
1 H-NMR (CDCI3): 6 1.25 (m. 2H), 1.56 (m, 2H), 2.52 (m, 1H), 3.76 (s, 3H), 5.40 (s. 2H), 6.83 (d, J=8.7 Hz, 2H), 
7.18 (d, J=8.7 Hz, 2H), 7.21 (d, J=9.2 Hz, 1H), 7.53 (dd, J=2.3, 9.2 Hz, 1H), 8.1 (d,J=2.3Hz, 1H). FAB MS 
M+H=341,mp 211-213°C. 

45 

D. 6-chloro-4-cydopropyl-3,4-dihydro-1 -(4-methoxybenzyl>4-propylquinazolin-2(1 H)-one 

To a 50°C solution of 400 mg (1.17 mmol) of the product from step C in 20 mLof dry THF under N2 was 
added 2.35 mL (4.69 mmol) of n-propytmagnesium chloride (2.0 M in ether) dropwise over a 5 minute period. 
so After stirring for 3 hours at 50°, the reaction mixture was heated to reflux for 1 hour, cooled to room temperature 
and 0.15 mL (1.17 mmol) of trimethylsilyl chloride added. The reaction mixture was reheated to reflux for 30 
minutes and allowed to stand at room temperature. The reaction mixture dOuted with water, extracted with 
EtOAc and the organic layer washed with brine, dried over Na2S0 4 , and the solvents stripped under reduced 
pressure to give 800 mg of a residue which was chromatographed on silica gel using 1:2 EtOAc- hexanes to 

6 give 147 mg of the title compound as a colorless solid: 

1 H-NMR (CDCI3): 5 0.15-0.6 (m, 4H), 0.89 (t, J=7 Hz, 3H), 1.1-1.22 (m, 1H), 1.4-1.65 (m, 2H), 1.80-1.92 (m, 
1H), 3.77 (s, 3H), 4.95-5.12 (m, 2H), 5.32 (s, 1H), 6.69 (d, J=9 Hz, 1H), 6.83 (d, J=8 Hz, 2H), 7.05 (dd, J=9,2 
Hz, 1H), 7.14 (d, J=2 Hz, 1H), 7.17 (d, J=8 Hz, 2H). 
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FAB/MS M+H=385. 

E. e-cMpro-^-cycJc^^ 
one 

5 

To a stirred solution of 147 mg (0.382 mmol) of the product from step D in 5 mL of dry DMF under Isfe was 
added 20 mg (0.496 mmol) of sodium hydride (60% in mineral oO) in one portion. After stirring for 0.5 hour, 
the solution was treated with 56 jiL (0.573 mmol) of cyctopropytmethyibromide over a 4 minute period and al- 
lowed to stir at room temperature for 54 hours. The mixture was warmed to 50° for 3 hours, and an additional 

10 10 mg NaH and 56 ut. of cycfopropylmethyi bromide were added. After 2 hours, an additional 10 mg of NaH 
and 111 uL of cyclopropylmethylbromide were added and the mixture stirred overnight at 50°. After cooling, 
the reaction mixture was partitioned between EtOAc and H2O. The organic layer was washed with brine, dried 
over Na^SO* and the solvents stripped under reduced pressure to give 250 mg of a residue which was crtro- 
matographed on silica gel using 1:4 EtOAohexane. The dean fractions were combined to afford 84 mg (50%) 

15 of the title compound as a colorless solid: 

'H-NMR (CDCI3): 8 0.2-0.65 (m, 8H), 0.87 (t, J=7 Hz, 3H), 0.97-1.45 (m, 5H), 1.60-1.90 (m, 3H), 3.43-3.57 (m. 
2H), 3.77 (s. 3H), 5.06 (br s, 2H), 6.65 (d, J=9 Hz, 1H), 6.83 (d, J=8 Hz, 2H), 7.03 (dd, J=9, 2 Hz, 1H), 7.17 (d, 
J=8 Hz, 2H), 7.19 (d, J=2 Hz, 1H). 

20 F. 6^rrioro-4-cydopropyt-3-cydopro H)-one 

To a stirred solution of 77 mg (0.175 mmol) of the product from Step E in 0.75 mL of CH2CI2 at 0° was 
added 375 jiL of trifluoroacetic acid. After 1 hour at 0°, the reaction mixture was concentrated under reduced 
pressure and the residue partitioned between water and ethyl acetate. The organic layer was washed with 
25 sat NaHCO* dried over Na2S0 4 and the solvents stripped under reduced pressure to give 70 mg of a residue 
which was combined with 6 mg of crude product from a previous reaction. The material was chroma tog raphed 
on Si0 2 using 1 :2 EtOAc-hexane to give 50 mg of a solid which was triturated with hexane and dried at reduced 
pressure to afford the title compound as a colorless solid: mp 197-198°. 

1 H-NMR (CDCI3): 6 0.3-0.65 (m, 8H), 0.865 (t, J=6.8 Hz, 3H), 1.0-1.5 (m, 5H), 1.50-1 .90 (m, 5H), 3.4-3.85 (m, 
30 4H), 6.57 (br d, J=8 Hz, 1H), 7.12 (br d, J=8 Hz, 1h), 7.15 (d, J=1.2 Hz, 1H), 7.55 (br s, 1H). 
FAB/MS M+H=319. 

Anal. Cated for C^CINzO C, 67.80; H, 7.27; N, 8.79 

Found C, 67.79; H, 7.21 ; N. 8.86 

35 6-crrioro-4,4-diethyl3,4-dihydr^^ 

In the manner outlined above the 4,4-diethyt compound was prepared: 
1 H-NMR (CDCI3): 8 0.74 (t, J=7.3 Hz, 6H), 1.62-1.76 (m, 2H), 1.95-2.10 (m, 2H), 2.93 (s, 3H), 6.57 (d, J=8.5 
Hz, 1H), 6.99 (d, J=2.2 Hz, 1H), 7.09 (dd, J=2.2. 8.5 Hz, 1H), 7.65 (br s, 1H). 
40 FAB/MS M+H=253, mp 196-198°C. 

Anal. Cated for C 13 H 17 aN20 C, 61.78; H, 6.78; N, 11.08 
Found C, 61.84; H, 6.47; N, 10.94 

EXAMPLE 9 

45 

Friedel-Crafts Reactions with Quinazolines 

6-AcetyM-ethyl-3,4-dihydro-3-methyl-4-phenylquinazolin-2(1 H)-one 

50 To a stirred suspension of 200 mg (0.75 mmol) of 4-ethyl-3,4-dihydro-3-met hyl-4-phenylquinazolin-1 H-2- 
one (obtained using methods of Example 1) in 3 mL of methylene chloride at 0° under Ar was added 156 uL 
(2.2 mmol) of acetyl chloride, followed by 293 mg (2.2 mmol) of aluminum chloride. After stirring at 0° for 1 h, 
the reaction mixture was stirred at room temperature for 3.5 h and then poured onto crushed ice. Once the 
ice had melted, the mixture was extracted with two portions of ethyl acetate. The combined organic layers were 

55 washed with water, 10% Na^Os, brine, dried over Na^O* and the solvents removed to give a residue which 
contained 1:1 starting quinazolinone and the title compound by NMR analysis. An analytical sample was ob- 
tained by chromatography on silica gel using 98:2 chloroform-methanol followed by crystallization from ethyl 
acetate-hexanes. 
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NMR (CDd 3 ): 8 0.79 (t, J=7 Hz, 3H), 2.28-2.38 (m, 1H), 2.39 (s, 3H), 2.45-2.55 (m, 1H). 2.68 (s f 3H), 6.71 (d, 
J=8 Hz, 1H), 7.25-7.30 (m, 2H), 7.38 (t, J=8 Hz, 2H), 7.43 (d. J=8 Hz. 2H), 7.69 (dd, J=8,2 Hz, 1H), 7.69 (br s, 
1H), FAB MS M+H 309. 

5 EXAMPLE 10 



6-Chloro-3,4-dihydiT)^etrrynyl-3-methv^ 

Step A: 5-chlorp-2-<1-irnidazolecartx>ny<amino)benzophenone 

10 

5- Chloro-2-arninobenzophenone (23.2 g, 0.10 mmol) and carbonyldiimidazole (17.6 g, 0.11 mmo!) were 
combined in 100 mL CH2CI2 and the mixture refluxed under argon for 4 hours. The initial yellow solution de- 
posited a thick, white precipitate. The mixture was cooled and the solid, 5-chloro-2-(1- 
imidazolecarbonytamino)benzophenone l which was collected and washed with CH2CI2 by suction, afforded 

15 23.2 g (71%), MP: 185-187°C. NMR (CDCI3 + 1-2 drops DMSO-da): 5 2.87 (broad s, 1H), 6.71 (d, J=Z44 Hz, 
1H), 7.01 (d, J=1.47 Hz, 1H), 7.05 (d. J=1.3 Hz, 1H), 7.1 (dd, J=2.58. 8.49 Hz, 1H), 7.19 (complex, 2H), 7.44 
(complex, 5H). 

Step B: &-chk>rc>^henyl-4-hydroxy-3-met^^ 

20 ' * 

To a suspension of the imidazolylcarbonyi intermediate (17.1 g, 52.5 mmol) in 200 ml tetrahydrofuran, ex- 
cess methyl amine was added over 5 hours via gas sparge tube. The reaction mixture was stirred overnight 
under argon. The resulting clear solution was evaporated in vacuo, dissolved in ethyl acetate, washed with 
10% aqueous citric acid, water, brine, dried over MgS0 4 , filtered, concentrated, and was recrystallized from 

25 EtOAc-Hexane (1 :5) to afford the title compound as a white solid. (9.90 g, 69%). 

Step C: 6-<^loro-3-methyl-4^phenyf-2(3H)-quinazoline 

The hydroxy intermediate (9.90 g, 36.3 mmol) was suspended in toluene (350 mL), and the mixture was 
30 refluxed for 17 hours under argon to remove the water using a Dean Stark trap. Trie resulting yellow slurry 
was cooled to 0°C, f fltered to afford crystalline tetraene which was dried in vacuo (60°C, 0.05 torr) to vie the 
title compound, a bright yellow solid. (6.60 g, 67%). FAB/MS; M+H=271 m/e. 

Step D: 6-Chloro-3,4^ihydrc)-4-ethyn^ 

35 

6- chloro-3-methyl-4-phenyt-2(3H)-quinazolinone (6.0 g, 22.2 mmol) was suspended in dry THF (200 ml) 
to which sodium acetyiide (17.74 g, 66.5 mmol, 18% slurry in xylene) was added via syringe at -25°C. Upon 
warming to room temperature over 3 hours the yellow color had discharged. The reaction mixture was poured 
into 1 0% aqueous citric acid and extracted with ethyl acetate, washed with water, brine, dried (MgS0 4 ), filtered 

40 and concentrated in vacuo. The crude product was chromatographed on silica gel using 20% EtOAohexanes 
and the pure fractions were combined and recrystallized from boiling EtOAC-hexanes (1 :8) to afford the title 
compound, a white solid (2.24 g, 40%) after drying at 40°C, 0.05 torr. An additional 400 mg in mother liquors 
were recovered. 

MP: 206-207°C, 'H-NMR (CDCI3): 8 2.91 (s, 3H). 2.99 (s, 1H), 6.78 (d, J=8.54 Hz, 1H), 6.91 (d, J=2.2 Hz, 1H), 
45 7.135 (dd, J=1.95 Hz, Z44 Hz, 1H), 7.42 (m, 3H). 7.63 (m, 2H), 8.93 (broad s, 1H). FAB/MS; M+H=297 m/e. 

EXAMPLE 11 

6-Chloro-3,4-dihydro-4-ethynyl-3-isopropyl-4-phenyl-2(1H)quinazolinone 

so " ' ~" ' " " ^ ~ 

Step A: 

5-chloro-2-(1-imidazolecarbonylamino)benzophenone was prepared in the exact manner as outlined in Exam- 
ple 10, Step A, from 5-chloro-2-aminobenzophenone and carbonyldiimidazole in CH2CI2. 

55 

Step B : 6-chloro-4-phenyl-4~hydroxy-3-isopro^ 



To a suspension of the imidazolylcarbonyi intermediate (5 g, 15.4 mmol) in 125 ml tetrahydrofuran was 
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added excess (25 mL) iso propylamine and the reaction mixture was heated to 40°C and stirred under argon. 
The resulting clear solution was evaporated in vacuo, dissolved in ethyl acetate, washed with 10% aqueous 
citric acid, water, brine, dried over MgS0 4 , filtered, concentrated, and chromatographed using EtOAc-Hexane 
(1 :1) to afford the title compound as a yellow foam (4.24 g, 86%). 

5 

Step C: 6-chloro-3-isopropyl-4-pherryl-2 (3H)-quinazolinone 

The hydroxy intermediate (4.86 g, 15.1 mmd) was dissolved in toluene (250 mL), and the mixture was 
refluxed for 17 hours under argon to remove the water using a Dean Stark trap. The resulting yellow solution 
10 was concentrated under vacuum to afford crystalline tetraene which was triturated with hexane, filtered and 
dried in vacuo (60*0. 0.05 toor) to affor the bright yellow title compound (3.75 g. 83%), FAB/MS; M+H=299 
m/e. 

NMR (DMSO): 8 1.53 (d; J=7 Hz, 6H), 4.28 (m, 1H), 6.64 (d; J=2.3 Hz, 1H), 7.33 (m, 2H), 7.70 (complex, 5H). 

is Step P: 6 = chlofo-3 i 4 = ^^ 

6^hloro-3-isopropy1-4-phenyt-2(3H)-quinazolinone (1.50 g, 5.02 mmol) was suspended in dry THF to 
which (30 mL) sodium acetylide (4.02 g, 15.1 mmol, 18% slurry in xylene) was added via syringe at -25°C. 
After warming to room temperature over 3 hours, the reaction was poured into 10% aqueous citric acid and 
20 ethyl acetate, washed with water, brine, dried (NajSO^, filtered and concentrated in vacuo . The crude product 
was recrystaJlized from boiling EtOAc-hexanes to afford the title compound, a white solid (545 mg) after drying 
at40°C, 0.05 torr. MP: 229-230°C. 

*H-NMR (CDCI 3 ): 8 1.14 (d, J=6.8 Hz, 3H), 1.60 (d, J=6.4 Hz, 3H), 3.01 (s, 1H), 3.56 (q, J=6.6 Hz, 1H), 6.75 
(d, J=8.6 Hz, 1H), 6.85 (d, J=0.01 Hz. 1H), 7.08 (dd, J=0.7, 2.3 Hz, 1H), 7.35-7.41 (m, 3H), 7.68 (dd, 0.95, 2.25 
25 Hz,2H).9.56(s, 1H). 

6-Chloro-3,4-dihydro-4~ethyt-3-isor^ 

In the exact manner as outlined above for the preparation (Steps A, B, C) and reaction (Step D) of the 
so tetraene 6-chIoro-3-isopropyl-4-phenyl-2(3H)-quinazolinone, a solution of ethytmagnesium bromide (3M in 
ether, threefold excess) was added via syringe to a THF suspension of the tetraene 6-chloro-3-isopropyM- 
pheny!-2(3H)-quinazolinone at -35°C and stirred for 1 hour. The reaction was poured into 2N HCt and ethyl 
acetate, washed with water, brine, dried (Na2S0 4 ), filtered and concentrated in vacuo. The crude product was 
chromatographed on silica gel using 5%hPrOH-CHC| 3 and recrystallized from boiling EtOAc-hexanes to afford 
35 the title compound, a white solid (183 mg) after drying at 40°C, 0.05 torr. 

MP: 235-237°C. 1 H-NMR (CDd 3 ): 8 0.94 (t, J=7.3 Hz, 3H), 1.09 (d, J=6.7 Hz, 3H), 1.48 (d, J=6.6Hz, 1H), 2.19 
(m, 1H), 3.05 (q, J=6.8Hz, 1H), 6.35 (d, J=2.4 Hz, 1H), 6.62 (d, J=8.2 Hz, 1H), 7.03 (dd, J=2.3, 8.5 Hz, 1H), 
7.28-7.48 (m, 5H). 8.16 (s, 1H). 

40 EXAMPLE 12 

Preparation of 6-Chloro-3,4^ihydro-3-ethyl^eth 

Step A: 6-Chloro-3-ethyl^pherry1-2(3H)quinazolinone 

45 

A mixture of 5.08 g (21 .9 mmol) of 2-amino-5-chlorobenzophenone, 5.2 mL (65.7 mmol) of ethyl isocyanate, 
and 50 mg of Dabco in 100 mL of acetonitrfle was stirred at reflux under argon for 18 hours, after which time 
the reaction mixture was charged with an additional 3 mL of ethyl isocyanate and 100 mg of Dabco. Reflux 
was continued for 7 hours. Concentration of the reaction mixture in vacuo left an oily solid which was triturated 
50 in a small volume of hot acetonitrfle to afford 2.65 g of the title compound (3-et hyi tetraene) as a bright yellow 
solid: 

'H-NMR (CDCIa): 8 1.30 (t, J=7 Hz, 3H), 4.10 (q, J=2, 7 Hz, 2H), 6.81 (d, J=2 Hz, 1H), 7.3-7.8 (m, 7H). 
Step B: 6-Chloro-3,4-dihydro-3-ethyl-4^ 

55 

In the manner described above for the reaction with 3-isopropyt tetraene (Step D, Example 11), sodium 
acetylide (1.2 g, 4.38 mmol, 18% slurry in xylene) was added to a solution of 6-chloro-3-ethyi-4-phenyl- 
2(3H)quinazdinone (0.50 g, 1.75 mmol) in 10 mL of THF. The crude product obtained from the ethyl acetate 
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extraction was chromatographed on silica gel, elutant 25-30% EtOAc in CHCI3, to afford 170 mg of the pure 
title compound as a white solid, mp 185-187°C. 

1 H-NMR (CDCIa): S 1 .12 (t, J=7 Hz, 3H), 2.96 (s, 1H), 3.33 (m, 1H), 3.48 (m, 1H), 6.70 (d, J=8.5 Hz, 1H), 7.00 
(d, J=2 Hz, 1H), 7.10 (dd. J=2, 8.5 Hz. 1H), 7.29-7.45 (m, 3H). 7.59-7.61 (m, 2H), 8.40 (br s, 1H). 

EXAMPLE 13 



Preparation of 6-chloro-3,4^ihydro-3-methyM-cy^ 

10 By the methods of Example 8, the title compound was obtained, 
mp 197-200°C 

1 H-NMR(CDCIa): 8 0.20-0.29 (m,1H), 6 0.30-0.38 (m, 1H), 0.46-0.61 (m,2H), 0.90 (t, J=7.1Hz, 3H), 1.02-1.30 
(m, 4H), 1.68-1.98 (m, 2H), 3.10 (s, 3H), 6.58 (br d, J=8Hz, 1H). 7.08 (d. J=1.0Hz, 1H), 7.12 (br d J=8Hz, 1H), 
7.43 (brs, 1H). 

15 

Anal. Calcd for C 15 H 19 C1N 2 0: 

C 64.62 H 6.87 N 10.05 
Found C 64.89 E 6.82 N 9.71 

20 

EXAMPLE 14 

(+/-) 6-Chloro-4-cydopropyl-3-methyM^(2-propenyl)-3,4 4-dihydroquinazolirv2(1H)-one 

25 Step A: 6-chloro-4-cydopropyl-3,4-dihyo^ H)-one 

A solution of 2.0 g (5.87 mmoJ) of 6-chloro-4-cydopropyl-1-(4-methyoxybenzyl)-quinazdin-2(1H)^ne in 
25 mL of dry THF under Ar was added to 1 0 mL of a solution of ailyt magnesium bromide (1 .0 M in ether) drop- 
wise at 0°C. An additional 8 mLof allylmagnesium bromide solution was added to the reaction, and the solution 
30 stirred overnight at RT. The reaction was quenched by pouring into ice-cold 1 M citric acid. The resulting mixture 
was extracted with two portions of CHCI 3 the organic layers washed with water, dried over MgS0 4t treated 
with activated carbon and solvents removed to give 1 .8 g of a dark yellow oil which was chromatographed on 
250 g of fine Si0 2 using 95:5 CHCI 3 - CH 3 CN to afford 730 mg of a yellow oil: 

1 H NMR (CDCI3): 5 0.23-0.65(m, 4H), 1 .21-1 .32(m. 1 H), 2.47-Z66(m, 2H), 3.77(s, 3H), 4.84(s, 1 H), 5.02(s, 2H), 
35 5.05-5.20(m, 2H), 5.68-5.83(m, 1H), 6.69(d, J=8.8 Hz, 1H), 6.84 (d, J=8.6 Hz, 2H), 7.057(dd, J=8.8, 2.4 Hz, 
1H), 7.165(d. J=8.6 Hz, 2H), 7.20(d, J=2.2 Hz, 1H). 

Step B: 6-chtoro-4-<^orTOpyl-3Hrnet 
one 

40 

To a 10 mLoven dried round botomed flask with a stirring bar and an argon inlet was added sodium hydride- 
oil suspension (12 mg, of a 60% suspension, 0.30 mmoJ). The oil was removed with two hexane washings and 
the oil free sodium hydride was suspended in dry DMF (0.5 mL). To this suspension was added the product 
from step A (0.07g, 0.182 mmol). This mixture was stirred until hydrogen evolution had ceased and methyl io- 
45 dide (0.023 mL, 0.366 mmol) was added with a syringe. This mixture was stirred for 18h at room temperature. 
The mixture was diluted with EtOAc and this solution was washed with water, 10% aqueous citric acid and 
brine. Drying (MgS0 4 ), filtration and removal of the solvent in vacuo gave 71 mg of the methylation product 
which was used in step C without further purification. 

50 Step C: (+/-) 6-chloro-4-cydopropyt-3-methyM-(2-propertyl)-3, 4-dihydroquinazolin-2(1H)-one 

The product from step B (0.071g, 0.179 mmol) was dissolved in 2 mL of a 1:1 solution of trifluoroacetic 
acid and methylene chloride. This mixture was stirred at room temperature for 2h. The solvents were removed 
in vacuo and the residue was dissolved in EtOAc. This solution was washed with saturated aqueous NaHCO s 
55 solution and brine. Drying (MgS0 4 ), filtration, removal of the solvent in vacuo , and chromatography on silica 
gel using 40% EtOAc in hexane as eluarrt gave 28 mg of the title compound as white crystals. An analytical 
sample was prepared by recrystallization from EtOAc-hexane. 

iH NMR (CDCI3): 5 0.23-0.32 (m, 1 H); 0.32-0.43 (m, 1 H); 0.50-0.66 (m, 2 H); 1.23-1.36 (m, 1 H); 2.57 (dd. 
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J=5.9,15.6, 1 H); 2.79 (dd, J=7.5. 15.6, 1 H); 3.12 (s, 3 H); 5.02-5.13 (m, 2 H); 5.47-5.62 (m, 1 H); 6.62 (d f J=9.3, 

1 H); 7.11-7.14 (m, 2 H); 8.04 (br s. 1 H). 

mp:182-184°C 

EXAMPLE 15 

(+/-) 6-Chloro-4-cydopfopyl-4-cydopropytmeth H)-one 

StepA: (^ChlorM^ 
one 

6-Chloro-4-cyclopropyl-3,4^ihydr^ (96 mg, 

0.251 mmol) was dissolved in 5 ml ethyl ether and 2 ml ether solution of diazomethane was added at 0°C. 
Palladium acetate (1 mg) was added and stirred vigorously until gas evolution ceases. Diluted with 40 ml EtOAc 
and washed with water, brine, dried over MgS0 4 and solvent removed in vacuo to give an oil (100 mg, 99%). 

Step B : 6-Crrioro-4^dopropyl-4-cydopropylrneth^ 
2(1H)-one 

In a manner according to Example 14, step B, the title compound was prepared from 100 mg (0.251 mmol) 
of the product from step A to give 110 mg of an oil. 

Step C: (+/-) 6-Chloro-4-cydopropyl-4-cydopropylr^ H)-one 

In a manner according to Example 14, step C, the title compound was prepared from 110 mg (0.251 mmd) 
of the product from step B to give 32 mg (44%) of a solid: 

1 H NMR (CDCI3): S -0.24-(-)0.18 (m, 1H); 0.01-0.09 (m, 1H); 0.24-0.30 (m, 1H); 0.37-0.54 (m, 4H); 0.62-0.73 
(m, 2H); 1.20 -1.29 (m, 1H); 1.49 (dd. J=6.2,14.6, 1H); 1.82 (dd, J=6.0,14.7. 1H); 3.12 (s, 3H); 6.58 (d, J=8.4, 
1H); 7.13 (dd, J=2.2,8.4, 1H); 7.24 (d, J=2.2, 1H); 7.44 (br s, 1H). 
mp:155°C (dec) 

EXAMPLE 16 

(+/-) 9-Chloro-10b-cydopropyM ,2,3,1 Ob-tetrahydro pyrrol o[1,2-c]quinazolirv5(6H)-one 

Step A: 9-Chloro-1 0b-cydopropyl-6-(4-met hoxy benzyl)- 1 ,2,3, 1 Ob-tetrahydropyr rolo[1 ,2-c]quinazolin-5(6H)- 
one 

In a manner according to Example 25, step E, the title compound was prepared as the product from 24 
mg (0.060 mmol) 6-cWcro-4-c^dopropyW-(3- hydroxy 
2(1H)-one to give 20 mg of an oil. 

Step B: 9-Chloro-10b-cydopropyM,2,3J0b-tet^ 

In a manner according to Example 14, step C, the title compound was prepared from 20 mg (0.052 mmd) 
of the product from above to give 7 mg (51%) of a solid: 

iH NMR (CDCI3): 8 -0.08-0.02 (m, 2H); 0.28-0.36 (m, 1H); 0.40-0.48 (m, 1H); 1.03-1.11 (m, 1H); 2.02-2.09 
(m,1H); 2.13-2.30 (m, 2H); 2.46-2.52 (m, 1H); 3.64-3.70 (m, 2H); 6.76 (d, J=8.5, 1H); 6.97 (d. J=2.3, 1H); 7.15 
(dd, J=2.3,8.5, 1H). 
mp: 271-272°C. 

EXAMPLE 17 

(+/-) 10-Chloro-11b^dopTOpyl-1,11b-dihydn>2H, 6H-{1,3]oxazino[4,3-c]quinazolin-6(7H>-one 

StepA: 6-Chlorc*4-cydopropyl^(2-hyo^oxyethy1)-3,4-dihydr^ 

In a manner according to Example 22, step A, the title compound was prepared from 6-chloro-4- 
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cydopropyl^(2-propenyl)-3 i 4-dihydroquinazdin-2(1H)-on8 (130 mg, 0.495 mmol) to give 87 mg of a solid. 

Step B: 10^hlofo-11bK^opropy1-1 J1l>KJihydn>2H, 6H>[1 t 3loxazinot4,3-c]quinazonn-6(7H)-one 

In a manner according to Example 74, step C, the title compound was prepared from 6-chlorx>4^ 
cydopropy1^(2-hydroxyethyl)-3,4-dihy^^ (87 mg, 0.326 mmol) to give 34 mg (37%) of 

a colorless solid. 

'H NMR (CDCI3): 8 0.01-0.14 (m, 2H); 0.4^0.57 (m, 2H); 1.65-1.76 (m, 1H); 2.15 (dt, J=Z2.13.2, 1H); 2.32 
(td, J=6.1,12, 1H); 4.04-4.22 (m, 2H); 4.79 (d, J=10, 1H); 5.75 (d, J=10, 1H); 6.66 (d, J=8.4, 1H); 6.93 (d, J=2.2, 
1H); 7.16 (dd, J=2.2,8.4, 1H). 
mp: 264°C (dec) 

EXAMPLE 18 



(+/-) 6-ChlofO~4-cydopfopyl3-methyM^ H)-one 

Step A: 6-Chloro-4-cydopropyl-4-(2-thtoph 

In a manner according to Example 14, step A, the title compound was prepared from 6-chloro-4- 
cydopropyi-1-(4-methoxybenzyl)quinazolin-2(1H)-one (150 mg, 0.440 mmol) and 3-thiopheneytmagnesium 
bromide to give 1 87 mg of a solid. 

Step B: 6-ChlcTO-4-<ydopropy1-1-(4-methoxyte 
2(1H)-one 

In a manner according to Example 14, step B, the title compound was prepared from 1 87 mg (0.440 mmd) 
of the product from step A to give 80 mg of an ofl. 

Step C: (+/-) 6-Chloro-4-cydopropyl-3-methyl-4^^ 

Ceric ammonium nitrate (400 mg, 0.729 mmol) was dissolved in 1.6 ml water and added to the product 
from step B. (80 mg, 0.182 mmol) dissolved in 8 ml acetonitrile and stirred overnight Solvent was removed, 
the residue taken up in EtOAc and washed with 5% IMaHC0 3 , water, brine, dried over MgS0 4 , filtered, solvent 
removed in vacuo and chromatographed on silica gel using 30% EtOAc in hexanes to give an oS which was 
triturated with ether/hexanes to give a solid(5 mg, 9%): 

iH NMR (CDCI3): 6 0.08-0.19 (m,1 H); 0.22-0.32 (m,1 H); 0.50-0.62 (m,1 H); 0.67-0.76 (m,1 H); 1.68-1 .78 (m,1 H); 
Z91 (s, 3H); 6.52 (d, J=2.2,1H); 6.65 (d, J=8.5,1H); 7.02 (dd, J=3.5, 5.1H); 7.12 (dd, J=2.2,8.5,1H); 7.28 (d, 
J=3.5,1H); 7.38 (d, J=5,1H); 7.81 (br s,1H). 
mp: 216°C (dec) 

EXAMPLE 19 

(+/-) ClChlots^^ H)-one 

Step A: 6-Chlorc-4~cydopropyl-4-(2,2-dimrt 
one 

In a manner according to Example 14, step A, the title compound was prepared from 6-chlon>4- 
cydopropyl-1-(4-methoxyt>enzyl)quinazolin-2(1H)-one (200 mg, 0.587 mmol) and 2,2-dimethylpropylmagne- 
sium bromide to give 66 mg of a solid. 

Step B: 6-CNoro-4-cydopropyl-4-(2^-dimethylpropyl)-3, 4-dirtydrc^1-(4^ethoxyberc^)-3-rnethy1quinazo- 
lin-2(1H}-one 

In a manner according to Example 14, step B, the title compound was prepared from 66 mg (0.160 mmd) 
of the product from step A to give 85 mg of an oQ. 
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Step C: (+/-) 6-Chloro-4-<^opropyt-4-(2,2-dgnetr^ 

In a manner according to Example 14, step C, the title compound was prepared from 85 mg (0.160 mrnoJ) 
of the product from step B to give 12 mg (24%) of a colorless solid: 

*H NMR (CDCI3): 8 0.33-0.42 (m,1H); 0.54-0.70 (m, 3H); 0.76 (s, 3H)..1.18-1.30 (m, 1H); 1.59 (d. J=15, 1H); 
1.96 (d, J=15, 1H); 3.06 (s, 3H); 6.54 (d, J=8.5, 1H); 7.08 (dd. J=2.2,8.5, 1H); 7.13 (d, J=2.2, 1H); 7.75 (br s, 
1H). 

mp: 254°C 
EXAMPLE 20 

(+/-) 6-Chloro^4^dopropyt-4^3-ri^ H>-one 

Borane/THF (0.479ml, 1.0M solution in THF) was added to (+/-) 6-Chloro-4-cydopropyl-3-rr«thyl-4(2- 
propenyl)-3 t 4-dihydroquinazolin-2(1H)-one (50 mg) dissolved in 2 ml dry THF at 0°C and stirred for 30 min. 
Ice bath was removed and reaction stirred overnight. Cooled to 0°C and 3 ml 2N NaOH, then 1 ml 30% hy- 
drogen peroxide was added. The bath was removed and stirred for 1 h. Ether was added and was washed 
with water and brine. The organics were dried over MgS0 4 , filtered, and solvent removed in vacuo to give a 
solid which was propped on HPLC using C-18 and eluting with acetonitriIe/0.1% TFA in water to give a colorless 
solid (10 mg, 18%): 

'H NMR (CDCI3): 8 0.19-0.30 (m. 1H); 0.32-0.43 (m. 1H); 0.46-0.74 (m 2H); 1.22-1.48 (m, 3H); 1.77-1.90 (m, 
1H); 2.04-2.18 (m, 1H); 3.07 (s, 3H); 3.51-3.62 (m, 2H); 6.65 (d, J=8, 1H); 7.10-7.14 (m, 2H). 
mp: 219-220°C 

EXAMPLE 21 

(+/-) 6-Chloro-4-cydopropyl^(2-hydroxyethyl> H)-one 

In a manner according to Example 14, step C, the title compound was prepared from 60 mg(0.150 mmol) 
6^1oro-4^cyclopropy»-4-(2-hydroxyet hyl)- 1 -(4-met h oxybe nzyl}-3-met hyt-3,4-dihydroquinazolin-2(1 H)-one 
to give 14 mg (34%) of a solid: 

'H NMR (CDCI 3 ): 8 0.22-0.33 (m, 1H); 0.36-0.49 (m, 1H); 0.49-0.77 (m, 2H); 1.23-1.35 (m, 1H); 1.97-2.09 (m, 
1H); 2.25-2.38 (m, 1H); 3.12 (s, 3H); 3.42-3.58 (m, 2H); 6.67 (d, J=8, 1H); 7.12-7.17 (m, 2H). 
mp: 203-205°C 

EXAMPLE 22 

(+/-) 6 z Cjjoro-4-c^cjpprop H)-one 

Step A: 6-Chloro-4-cydopropyl-4-(2-h 

6-Chloro-4-cydopropyt- 1 -(4-met hoxybenzy l)-3-met hyl-4-(2-propenyl)-3,4-dihydroquinazolin-2(1 H)-one 
(73 0 mg, 1.84 mmol) was dissolved in 45 ml 4:1 dichloromethane/methanol, cooled to -78°C and treated with 
ozone for 1 0 min. System was purged with argon, then 210 mg (5.52 mmol) of sodium borohydride was added 
as a solid. The reaction was warmed to room temperature and small portions of sodium borohydride were add- 
ed untO gas evolution ceased. The solvent was removed, 1 M citric acid was added, and was extracted with 
EtOAc. The organic layer was washed with water, brine, dried over MgS0 4 , f fltered, and the solvent removed 
in vacuo to give 627 mg of a foam. 

Step B: 6-CNoro-4-cydopropy1-1-(4-meth^ 
2(1H)-one 

In a manner according to Example 14, step B, the title compound was prepared from 745 mg (1.18 mmol) 
of the product from step A to give 491 mgof an ofl. 

Step C: (+/-) 6-Chloro-4-<^opropyl-4-(2^etho 

In a manner according to Example 14, step C, the title compound was prepared from 491 mg(1.18 mmol) 
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of the product from step B to give 225 mg (65%) of a colorless solid: 

m NMR (CDCI3): 8 0.21-0.33 (m, 1H); 0.35-0.45 (m, 1H); 0.47-0.66 (m, 2H); 1.23-1.34 (m, 1H); 2.02-2.14 (m, 
1H); 2.24-2.37 (m, 1H); 3.13 (s, 3H); 3.24 (s, 3H); 3.13-3:32 (m, 2H); 6.62 (d, J=9, 1H); 7.12-7.15 (m, 2H); 7.93 
(brs, 1H). 
mp: 159-1 60°C 

EXAMPLE 23 

(♦/-) 6-Chloro-4-cydopropyM-(2-et hoxyethyl)-3-ethyl-3 > 4-dihydroqulnazolin-2(1 H>one: 

Step A: 6 I Chloro = 4 = ^ H)- 
one 

In a manner according to Example 14, step B, the title compound was prepared from 6-chloro-4- 
cydopropyM^(2-hydroxyethyl>-1-(4-methoxybenzy1>-3 i 4-dihydroquinazolin-2(1H)-one (246 mg, 0.522 mmol) 
and ethyl iodide (1 ml) to give 100 mg of an oil. 

Step B: 6-Ch]oro-4-(^opropyt-4-(2-ethoxyet 

In a manner according to Example 14, step C, the title compound was prepared from 6-ch!on>-4- 
cydopropyM-(2^thoxyethyf)-3-ethyl-1-(4-rnethoxybenzyl)-3 f 4-dihydroquinazolin-2(1 H)-one (100 mg, 0.226 
mmol) to give 25 mg (34%) of a solid: 

iH NMR (CDCI3): 5 0.43-0.52 (m, 1H); 0.55-0.77 (m, 3H); 1.11 (t, J=7, 3H); 1.31 (t, J=7 ? 3H); 1.84-1.96 (m, 1H); 
2.04-2.18 (m. 1H); 3.17-3.26 (m, 1H); 3.33 (q, J=7, 2H); 3.50 (q, J=7, 2H); 3.59-3.72 (m, 1H); 6.67 (d, J=8.6, 
1H); 7.15 (dd, J=2.2,8.5, 1H); 7.25 (d, J=Z2. 1H); 8.86 (br s, 1H). 
mp: 137-138°C 

EXAMPLE 24 

(+/-) 6-Chloro-4H^opn>pyl-4-cydopropy1meth H)-one 

Step A: 6-Chloro^-cydopropyl-4-(2-propenyl)-3,4-dihydroquinazolin-2(1 H)-one 

In a manner according to Example 14, step A, the title compound was prepared from 6-chloro-4- 
cydopropylquinazolin-2(1H)-one (2.0 g, 9.06 mmol) to give 2.2 g of a yellow solid. 

Step B: 6-Chloro-4-cydopropyl-4-cydoprop^ 

In a manner according to Example 1 5, step A, the title compound was prepared from 300 mg (1 .14 mmol) 
of the product from above to give 217 mg (69%) of a foam: 

1 H NMR (CDCI3): 8 -0.08-0.02 (m, 1H); 0.07-0.17(m, 1H); 0.28-0.76 (m, 7H); 1.23-1.33 (m,1H); 1.63(dd, J=6.7, 
14.2, 1H); 1.77 (dd, J=6.7,14.2, 1H); 5.16 (brs, 1H); 6.67 (d, J=8.5, 1H); 7.11 (dd, J=2.3,8.5, 1H); 7.19 (d, J=Z3, 
1H); 8.62 (brs, 1H). 
(amorphous solid) 

EXAMPLE 25 

(+/-) 6-Chloro-4-cydopropy1-4-(3-f luoropropyl)-3,4-4-dihydroquinazolin-2(1 H)-one 

Step A: 6-Chloro-4-cydopropyl-4-(3-hydroxypropyl)-1-(4-methoxyberi^ 

6-Chloro-4-cydopropyM-(4-methoxv^^ H)-one (1 .0 g, 

Z61 mmol) was dissolved in 1 00 ml dry THF and 20.9 ml (0.5M solution in THF) of 9-BBN was added dropwise. 
The mixture was stirred for 45 min, then cooled in an ice bath and 1.5 ml 2N NaOH and 1.5 ml 30% hydrogen 
peroxide were added. The bath was removed and stirred for 2 h. Water (30 ml) was added and the mixture 
was extracted with EtOAc. The organic layers were washed with water, brine, dried over MgS0 4 , filtered, sol- 
vent removed in vacuo, and chromatographed on silica gel using 5% met hand/chloroform to give 905 mg of 
an oil. 
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Step B: 6-CMorg = 4^goprogy^ 
zolin-2(1H)-one 

6-Chloro-4-<^opropyM^(3-hydroxypro^^ H)-one (880 

mg, 2.20 mmol), imidazole (598 mg, 8.78 mmol), and t-butyldimethylsilyl chloride (682 mg, 4.39 mmol) were 
dissolved in 6 ml dry DMF and stirred under argon for 3 days. The solvent was removed under vacuum, the 
residue was dissolved in EtOAc, washed with 1 M citric acid, water, brine, dried over MgS0 4 and solvent re- 
moved in vacuo to give 819 mg of afoam. 

Step C: 6-Chloro-4-cydopropyl^(3-t-butyldimeth^ 
nazolin-2(1H)-one 

6^h!oro-4-cydopropyl^3-t-buty1d 
(1H)-one (400 mg, 0.776 mmol) was dissolved in 3 ml dry DMF, NaH (67 mg, 1.68 mmol, 60% slurry in ofl) 
was added in one portion and stirred vigorously for 30 min. 4-Methoxybenzyl chloride (0.105 ml, 0.776 mmol) 
was added and the mixture was stirred for 2 days. Water was added and the mixture was extracted with EtOAc. 
The organic layers were washed with water, brine, dried over MgS0 4 , filtered, and the solvent removed in va- 
cuo to give 493 mg of an oil. 

Step D: 6-Chloro-4-cydopropyl-4-(3-hydroxypTO^ 
one 

6-Chloro-4-cyctopropyl-4-(3-t-butyM 
in-2(1 H)-one (493 mg, 0.776 mmol) was dissolved in 6 ml 1 M tetrabutyt ammonium fluoride in THF and stirred 
for 30 min. EtOAc was added , then washed with water, brine, dried over MgS0 4 , filtered, the solvent removed 
in vacuo, and chromatographed on silica gel using 50% EtOAc/hexanes to give 243 mg of a clear oil. 

Step E: 6-Chloro-4-cydopropyl-4-(3-fluoro propyl)- 1 > 3-di(4-methoxybenzyi)-3,4-dihydroquinazolirv2(1 H)-one 

6^hlortH4-cydopropyl-4-(3-hydroxypropy1)-1 ,3-di(4-met hoxybenzyl)-3,4-dihydroquinazol in-2(1 H)-one 
(243 mg, 0.466 mmol) was dissolved in 10 ml methylene chloride, cooled to 0°C, and 0.246 ml (1.87 mmol) 
diethylaminosulfur trifluoride was added. The bath was removed and stirring continued for 1 h. 10% Sodium 
carbonate was added and the mixture was extracted with chloroform. The organic layers were washed with 
water, brine, dried over f^SO*, filtered, and the solvent removed in vacuo to give 523 mg of a foam. 

Step F: 6 : ghtoro-4 = cydopro^ 

In a manner according to Example 14, step C, the title compound was prepared from 240 mg (0.459 mmol) 
of 6-cWoro-4-cydopropyM-(3-f luoropropyi)-1 ,3-di(4~methoxy benzyl)-3,4-dihydroquinazolin-2(1 H)-one to 
give 22 mg (1 7%) of a colorless solid: 

*H NMR(CDCIs): 8 0.31-0.40 (m, 1H); 0.40-0.50 (m, 2H); 0.54-0.63 (m, 1H); 1.16-1.28 (m, 1H); 1.45-1.64 (m, 
1H); 1.70-1.91 (m. 2H); 2.02-2.12 (m, 1H); 4.43 (dt, J=5.7,47, 2H); 5.10 (brs, 1H); 6.67 (dd, J=2.2,7, 1H); 7.13- 
7.15 (m,2H); 8.13 (brs, 1H). 
mp: 169-170°C 

EXAMPLE 26 

(+/-) j^CMonvg-cyano^ 

Step A: 6-Chloro-3-cyano-4~cydopropyl-4-cy^^ 
2(1H)-one 

6-Chloro-4-cyclopropyi-4-cydopropy1methyt-3, 4-dihydro-1-(4-methoxybenzyl)quinazolin-2(1H)-one (100 
mg, 0.252 mmol) was dissolved in 2 ml dry DMF and treated with 30 mg NaH (60% in oil) under argon for 5 
min. Phenyl cyanate (80 mg, 0.672 mmol, prepared according to Synthesis, pp.150-1, 1980) was added and 
the reaction was stirred for 4 h. Water was added and the mixture was extracted with EtOAc. The organic layers 
were washed with 2N NaOH, water, brine, dried over MgS0 4 , fOtered, the solvent removed in vacuo , and chro- 
matographed on silica gel using 5% methanol/chloroform to give 71 mg of a foam. 
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Step B: 6-Ch]oro-a-cyano-4-cydopropyt-4-cydoprDpy1met riy1-3A^ihydroquinazolin-2(1 H)-one 

In a manner according to Example 18, step C, the title compound was prepared from 6-chloro-3-cyano- 
4-cydopropyW-cydopropyimet hyt-3,4-dihydro- 1 -(4-methoxybenzyl^uinazolin-2(1 H)-one (35 mg, 0.083 
5 mmol) to give 7 mg (28%) of a solid. 

'H NMR (CDQ3): d -0.04-(-)0.01 (m, 1H); 0.34-0.39 (m, 1H); 0.42-0.51 (m, 4H); 0.67-0.73 (m t 1H); 0.73-0.79 
(m,2H); 1.44-1 .48 (m, 1H); 1.68 (dd, J=7.6, 15.1, 1H); 1.97-2.02(m, 1H); 6.76 (d, J=8.5, 1 H); 7.26 (dd, J=2.2,8.4. 
1H); 7.29 (d, J=2.2, 1H); 8.21 (br s, 1H). mp: 172-173°C 

10 EXAMPLE 27 

3,4-dihydro-3-methyM,4-dicydopro^ 

Step A: 3,4 dihyQYo-1-(4-methoxybenzyl)-4.4 di(^opropyl-6-chloroquinazolin-2(1H)one 

15 

To a stirred suspension of 500.00 mg(1 .47 mmol) of 1-(4-m6thoxybenzyl)-4-cydopropyJ-6-ch!oroquinazo- 
lin-2(1 H) one and 380.00 mg(1 .47 mmol) of magnesium bromide et berate in 1 ml of ether/3 ml THF was added 
slowly dropwise a solution of 961 mg (6.62 mmol) of cydopropyl magnesium bromide in 10 ml ether. After com- 
pletion of the addition, the reaction was stirred at room temperature for one hour and gradually became a dear 

20 solution. The reaction was poured into 50 ml of cold 10% citric acid, and the mixture stirred vigorously for 10 
min. The suspension was extracted with 25 ml of ether, and a thick predpitate resulted. The bflayer was filtered, 
and the filtrate reseparated. The aqueous layer was extracted with 2 x 25 ml of ether, and the combined ethe- 
real extracts washed with 15 ml water and 15 ml brine. Drying(anh. mag. sulfate) and concentration gave 400 
mg of crude product as an orange oil. The oil was purified via flash chromatography over slica gel with 12:1 

25 chloroform/ethyl acetate to give 202 mg(36%) of title compound as a tan crystalline solid, mp: 169-171°C. 
1H NMR(CDCy: 6 0.19 (m,4H), 0.55 (m,4H), 1.11 (m,2H), 3.78 (s,3H), 5.02(s,2H), 5.40 (s, 1H), 6.71 (d,J = 
6Hz,1H), 6.84 (d,J = 5 Hz,2H), 7.05 (dd.1H), 7.10 (d, J = 5 Hz, 1H), 7.20 (s.1H). 

Step B: 3 t 4-dihyoYo-4,4-dicydopropy»-6-chloroquinazdi one 

so 

A solution of 70.00mg(0.18 mmol) of 3,4-di hydro-1-(4-rnethoxyb«nzylH,4-dicydopfOpyt-6-chloroquina- 
zolin-2(1 H) one in 1 ml methylene chloride/1 ml trff luoroacetic acid was stirred at room temperature in a nitrogen 
atmosphere for 48 hrs. The reaction was concentrated in vacuo, and the residue dissolved in 8 ml of chloroform. 
The solution was washed with 2 x 5 ml of saturated sodium bicarbonate, 5 ml brine, and was dried over anh. 
35 sodium sulfate. Concentration in vacuo gave 75 mg of a tan foam. The crude foam was purified via flash chro- 
matography over silica gel with 3:1 ethyl acetate/chloroform to give 30 mg(64%) of pure title compound as a 
white sdid, mp: 237-239°C. 

'H NMRfCDOa): 6 0.39(m,4H), 0.68(m,4H), 1.11(m,2H), 4.82(br s,1H), 6.64(d, J = 7Hz,1H), 7.15(dd,J = 
2,7Hz.1H). 7.39(s,1H),7.61(brs,1H). 

40 

Step C: 3,4-dihydro- 1 -(4-met hoxybenzyt)-3-met hyl-4 f 4-dicydopfopyl-6-chloroquinazol in-2(1 H) one 

To a suspension of 8.89 mg(0.37 mmol) of NaH in 2 ml anh. DMF was added dropwise a solution of 125.00 
mg(0.33 mmol) of 3,4-dihydro-1-(4~methoxyberizy^ one in 4 ml 

45 anh. DMF. The resulting solution was stirred at room temp, for 30 min., and was treated dropwise with 93.68 
mg(0.66 mmol) of methyl iodide. The solution was stirred for 1 nr., and was poured into 25 ml cold 10% citric 
add. The mixture was extracted with 2 x 20 ml ethyl acetate, and the combined extracts washed with 2x10 
ml water, and 10 ml brine. The extracts were dried and cone, in vacuo to give a yellow oil. The crude oil was 
purified via flash chromatography over silica gel with 12:1 chloroform/ethyl acetate to give 88 mg(70%) title 

so compound as a dear glassy sdid, mp:129-1 31°C. 

*H NMR (CDCI3) : 8 0.41 (m,4H), 0.59 (m,4H), 1.08(m,2H), 3.30 (s,3H), 3.76 (m,3H), 5.02 (s,2H), 6.69 (d.J = 
6 Hz,1H), 7.04 (d, J = 5 Hz,1H), 7.08 (dd,J = 3,8 rfe,1H), 7.19 (d, J = 2 Hz^H), 7.62 (s,1H). 

Step D: 3,4-dirtydrt>-3-rr»thyM,4-dfc^^ 

55 

In a manner similar to Example 27, step B, from 85.00 mg(0.22 mmol) of 3,4-dihydro-1-(4-methoxybenzy1)- 
3-methyM,4-dicydopropyl-6^Noroquinazolin-2(1H)one and 1 ml methylene chloride/1 ml TFAover4 hrs, was 
obtained 40 mg(67%) of title compound as a white crystalline sdid, mp: 243-245°C. 
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1 H NMRtCDOg): 0.50(m,4H), 0.60(m,4H), 1.07(m.2H), 3.25(s.3H), 6.63(d, J = 5 Hz,1H), 7.15(dd,1H), 
7.58(s,1H), 7.86(brs,1H). 

EXAMPLE 28 

5 

3,4^ihydrp-3-allyM~cydopropyM-c^ 

Step A: gsj-dihydn^^^ 
2(1H)one 

10 

To a stirred suspension of 76.00 mg(3.17 mmd) of NaH tn 8 ml of anhydrous DMF was added a solution 
of 840.00 mg(2.12 mmd) of 3,4-dihydro1-(4-methoxybenzyJM-cv^^ 

nazolin-2(1 H)one in 8 ml anh. DMF. The resulting solution was stirred at room temp, for 30 min., and was treated 
dropwise with 712 mg(4»24 mmd) of ally! iodide. The resulting solution was stirred at room temperature for 18 

is hrs., and was poured into 40 ml of cold 10% citric acid. The resulting mixture was extracted with 2 x 30 ml of 
ethyl acetate. The combined extracts were washed with 2 x 20 ml of water and 20 mL brine, dried(anh. mag- 
nesium sulfate) and concentrated in vacuo to give an orange oil. The oil was purified via flash chromatography 
over silica gel with 3:1 hexanes/ethyl acetate to give 310 mg(33%) of title compound as a clear oil. 
iH NMR(COd 3 ): 5 0.01 (m,1H), 0.19 (m,1H) f 0.39 (m,1H), 0.46 (m,1H), 0.61 (m,2H),0.69 (m,1H). 0.80 (m.1H). 

20 1.30 (m,3H), 1.65 (dd, J = 4,14 Hz, 1 H), 3.76 (s,3H). 4.06 (dd, J = 5,15 Hz, 1H), 4.49 (dd, J = 5,15 Hz,1H), 4.96 
(d. J = 16 Hz, 1H). 5.14 (d, J = 7 Hz, 1H), 5.15 (d, J = 16 Hz. 1H). 5.27 (d, J = 15 Hz, 1H), 6.09 (m,1H), 6.69 
(d. J = 8 Hz, 1H), 6.84 (d, J = 7 Hz, 2H), 7.07 (dd, J = 2,8 Hz, 1H), 7.20 ( d, J = 7 Hz, 1H), 7.45 (s, 1H). 

Step B: 3,4-dihydro-3-a]tyl-4-cydopropyM^ 
25 " ' ' ' " " ' ' " ' ' ^ " " ~ 

In a manner similar to Example 27, step B, from 490 mg(1 .12 mmol) 3,4-d i hydro- 1-(4-met hoxybenzyl)-3- 

allyMHtydopropyM-cydopropytmethv^^ and 1 ml methylene chloride/1 rrd TFA 

over 2 hrs., was obtained 285 mg(82%) of title compound as a white crystalline solid, mp:160-162°C. 

'H NMR (CDCI3): 8 0.01(m,1H), 0.23(m,1H), 0.44(m,1H), 0.49(m,1H), 0.63(m,2H), 0.67(m,1H), 0.80(m,1H). 
30 1.29(m,3H), 1.60(dd, J = 4,12 Hz, 1H), 3.95(dd, J = 4,14 Hz, 1H), 4.44(dd, J =4, 16 Hz, 1H), 5.13(d, J = 9 Hz. 

1H), 5.26(d,J = 15 Hz. 1H), 6.04{m,1H), 6.62(d, J = 7 Hz, 1H), 7.12(dd, J = 1,7Hz, 1H), 7.39(s,1H), 8.21(br s, 

1H), 

EXAMPLE 29 

35 

3,4^ihydro-4-cydopropyl-4-(3-bu 

Step A: 3,4-dihydro-1-(4-metrK)xybenzyl)^cydopropyl-4-(4^ 
lin-2(1H)one 

40 

To a vigorously stirred suspension of 0.62 g(26. 14 mmol) of Mg metal, 5 rrd anhydrous THF, and 6-8 drops 
1,1-dibromoethane was added slowly dropwise a solution of 3.50 g(21.78 mmol) 1-trtmethyls0yl-4- chlorc-1- 
butyne and 0.82 g(4.36 mmol) 1,1-dibromoethane in 25 mL anhydrous THF. Hie addition rate was adjusted 
so that the entire addition took approx. 45 min. After completion of the addition, the reaction was stirred vig- 

45 orously at reflux for 2.5 hrs., and was cooled to room temp. 

A solution of 1.65 g (4.84 mmol) of 1-(4-rr^thoxybenzyl)^cyck)pHiopyl-6-chlcrtt)quinazo!irv 2(1H)one and 
1 .25 g (4.84 mmol) of magnesium bromide etherate in 25 ml anh. THF was separately prepared, and was stirred 
at room temp, for 15 min. This solution was added dropwise to the previously prepared Grignard reagent sol- 
ution over 15 min., and the resulting mixture stirred at room temperature for 1 hr. The reaction was treated 

so with 30 rrd. of cdd 10 % dtric add solution, and the mixture extracted with 3 x 35 ml ether. The combined ethe- 
real extracts were washed with 30 nil water and 30 ml brine, and were dried (anh. MgS0 4 ). Concentration in 
vacuo gave an ofly yellow solid. The crude solid was purified via flash chromatography over silica gel with 25:1 
chloroform/ethyl acetate to give 0.45g(22%) of title compound as a It brown crystalline solid, mp:138-141°C. 
iH NMRfCDCts): 8 0.40 (s,9H), 0.31 (m,1H). 0.42 (m,2H), 0.58 (m,1H), 1.20 (m,1H), 1.89 (m,1H), 2.19-2.28 

55 (m,2H), Z39 (q,1H), 3.78 (s,3H), 5.04 (q,1H), 6.70 (d,J = 8 Hz, 1 H), 6.86 (d,J = 7 Hz,1H), 7.07 (dd.J = 2,8 Hz,1 H). 
7.12-7.19 (d.J = 7 Hz.2H. and s.1H). 
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Step B: 3,4^ihydro-1-(4^ethoxyben^ 

To a solution of 53.45 mg(0.92 mmof) of KF in 42 ml water/2 ml DMF was added a solution of 105.00 
mg(0.23 nrtmd)3,4^ihydn>-1-(4-fTCthoxyt«^ 

chloroquinazo Iirv2(1 H)one in 2 ml DMF. The resulting solution was stirred at room temp, for 1 8 hrs., and was 
treated with 10 ml 10% citric acid solution. The suspension was extracted with 10 ml ethyl acetate, and the 
extract washed with 2 x 25 ml water, 5 ml brine, and dried(anh. MgS0 4 ). Concentration in vacuo gave a yellow 
oil, which was purified via flash chromatography over sDica gel (ethyl acetate/chloroform) to give 57 mg(63%) 
of title compound as a clear oQ. 

'H NMR(CDCy: 6 0.34 (m,1H), 0.42 (m^H), 0.54 (m,1H) f 1.18 (m f 1H), 2.90 (m f 1H , and s,1H), 2.09 (m,1H), 
2.12 (m,1H), 2.26 (m,1H), 3.78 (s,1H), 5.03 (q,2H), 5.81 (br s, 1H), 6.71 (d, J = 8 Hz,1H), 6.87 (d,J = 7 Hz,2H). 

7.08 (dd J = 2,8 Hz, 1H), 7.18 (s,1H, and d,J = 7 Hz, 2H). 

StepC: 3,4-dihydro-4-cydopropyl-4~(3-butyry-1 -yt}-6-chlcroquinazolin-2(1 H)one 

In a manner simitar to Example 27, step B, from 55.00 mg(0.14 mmol) of 3,4-dirtydro-1-(4-methoxybenzy1)- 
4-cydopropyl-4-(3-butyiv1-yt)-6^W in 1ml methylene chloride/1 ml TFAover 72 hrs., 

was obtained 22 mg(58%) of title compound as a clear glass. 

iH NMR(CDCl3): 8 0.39 (m,1H), 0.46 (m,1H), 0.57 (m,1H), 0.89 (m,1H), 1.20 (m,1H), 1.92 (m,1H), 1.96 (s,1H), 
2.10 (t,1H), 2.23 (q,2H), 5.23 (br s,1H), 6.67 (d,J = 8 Hz. 1H), 7.12 (m,2H), 8.60 (brs, 1H). 

EXAMPLE 30 

3 Adihydro-3-methyl-4-cycto propyl-^ 

Step A: ggj-dihyojg-l^ H)one 

To a suspension of 70.10 mg(2.92 mmol) of Mg metal in 3 ml anh. ether was added 2-3 mg of HgO^ fol- 
lowed by 89.22 mg(0.75 mmol) of propargyl bromide. The suspension was heated with vigorous stirring until 
the reaction began, and the remaining 267.68 mg(2.25 mmol) of propargyl bromide was added rapidly. The 
suspension was again heated, and a vigorous reaction began. The suspension was stirred vigorously for 45 
min., at which point the reaction was almost homogenous. 

The above prepared Grignard reagent was added dropwise to a solution of 250 mg(0.73 mmol) of 1-(4- 
rT«thoxybenzy1HH^opropyi-6^loroquinazolirv2(1 H)one in 1 0 ml anh. THF. The reaction was stirred at am- 
bient temp, for 30 min., and was poured into 25 ml of cold 10% citric acid solution. The mixture was dfluted 
with 30 ml of ether, and the layers were separated. The aqueous layer was extracted with 2 x 25 ml of ether, 
and the combined ethereal extracts washed with 25 ml water and 25 ml brine. Drying (anh. MgS0 4 ) and con- 
centration in vacuo gave 400 mg of crude product as a yellow oil. The crude oQ was purified via flash chroma- 
tography over silica gel with 6:1 chloroform/ethyl acetate to give 140 mg (56%) of title compound as a white 
crystalline solid, mp:126-129°C. 

iH NMR(CDCIa): d 0.31 (m,1H), 0.47 (m,2H), 0.57 (m,1H),1.38 (m.1H), 2.05 (t,1H), 2.73 (t2H), 3.77 (s,3H), 
5.06 (s,2H), 5.92 (s,1H). 6.72 (d,J = 8 Hz, 1H). 6.84 (d„J = 7Hz. 2H), 7.08 (dd, J = 2, 8 Hz, 1H), 7.20 (d, J = 7 
Hz,2H), 7.21 (s,1H). 

Step B: 3,4-dihydro-1-(4-methoxyberizy1)-3-met^ 
(1H)one 

In a manner similar to Example 27, step C, from 1.30 g(3.41 mmol) of 3,4-dihydro- 1 - (4-met hoxybe nzyl)- 
4-cydopropyM-(2-butyn-1-y1)-6-chloroquinazdin-2(1 H)one, 163.68 mg(3.50 mmol) NaH, and 484.00 mg(3.41 
mmol) of methyl iodide was obtained 1.1 7g(87%) of title compound as a white crystalline solid, 
mp:128-129°C. 

'H NMR(CDa 3 ): 8 0.15 (m,1H), 0.22 (m,1H), 0.56 (m,2H), 1.26 (m,1H), 1.90 (t,1H), 2.89 (dd, J = 2,16 Hz, 1H), 
2.95 (dd, J = 2,16 Hz, 1H), 3.26 (s,3H), 3.77 (s,3H), 5.07 (q,2H), 6.70 (d,J = 8Hz,1H), 6.83 (d,J = 7 Hz, 1H), 

7.09 (dd, J = 2,7Hz, 1H), 7.16 (s,1H), 7.18 (d. J = 7 Hz. 2H). 

Step C: 3,4-dihydro-3-methyM-cydopro^ 

In a manner similar to Example 27, step B, from 1.00g(2.53 mmol) of 3,4-dihydro-1-(4-methoxybenzyl)-3- 
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n^hyMH^opropyl^2-butyrh1-yl)-6-chtoroquinazdin-2(1H)on8 and 8 ml methylene chloride/8 mi TFA 
over 18 hrs. was obtained 0.64g(91%) of the title compound as a white solid, mp: 204. 0-205. 5°C. 
*H NMR(CDCJa): 6 0.27 (m,2H), 0.55 (m,2H), 1.26 (m,1H), 1.89 (t,1H), 2.80 (dd, J = 2,17 Hz, 1H) f 2.96 <dd,J = 
2,17 Hz, 1H), 3.70 (s.3H). 6.67 (d, J = 7 Hz, 1H). 7.12 (s,1H), 7.18 (dd,J = 1.7Hz. 1H), 7.81(br s, 1H). 

5 

EXAMPLE 31 

3,4^ihydro-3-methyl-4-cydo propyl 

10 Asolution of 15.16 mg(0.07 mmol) of red HgO in 4.5 ml of 0.75M H2SO4 was heated to 60°C. To the warm 
solution was added dropwise a solution of 125.00 mg(0.46 mmol) of 3,4-dihydro-3-methyi-4-cydopropyl-4(2- 
butyn-1-yl)-6-chloroquinazolin-2(1H)one in 4 ml THF. A thick white suspension resulted, which quickly became 
a yellow-green solution. The solution was stirred at 60°C for 30 min., and was cooled to room temp. The re- 
action was diluted with 15 ml. ether, stirred for 5 min., and the layers separated. The aqueous layer was ex- 

15 tracted with 10 ml ether, and the combined ethereal extracts washed with 10 ml water and 10 ml brine. Dry- 
ing(anh.MgS0 4 ) and concentration in vacuo gave an off-white oil/solid. The crude product was purified via flash 
chromatography over silica gel with ethyl acetate to give 92 mg(69%) of the title compound as a white solid 
mp:178-179°C. 

1H NMRtCDCy: 5 0.29 (m,1H). 0.38 (m,1H), 0.59 (m,2H), 1.26 (m,1H), 1.98 (s,3H), 2.96 (d J = 14 Hz, 1H), 
20 3.09 (s,3H), 3.13 (d,J = 14 Hz, 1 H), 6.70 (d,J = 7 Hz.1 H), 7.06 (s,1H), 7.12 (dd.J = 2,7 Hz,1H), 8.84 (br s,1 H). 

EXAMPLE 32 AND 33 

3,4^dihydro-3-methyl-4^ydopropyl-4-(2-(R) and (S)-hydroxyproparv1-yl)-6-chloroquinazolirv2(1H)one 

25 ' ~ ~~ ' ' — - •'- ~ ~ * 

To a solution of 94.00 mg(0.32 mmol) of 3,4-dihydro-3-methyM-cydoprop 
oquinazolin-2(1H)one in 10 ml of absolute EtOH was added 60.53 mg(1 .60 mmol) of NaBH 4 . After 2 hrs., an 
additional 1 5.00 mg(0.40 mmol) portion of NaBH 4 was added, and stirring continued. After 2.5 additional hrs., 
the reaction was partitioned between 15 ml of 0.5 N HCU 15 ml chloroform. The aqueous layer was extracted 
30 with 10 ml chloroform, and the combined extracts washed with 15 ml water and 15 ml brine. Drying(anh. 
Na2S0 4 ) and concentration in vacuo gave 95 mg of a clear ofl. Separation of the diastereomeric mixture via 
flash chromatography over silica gel with 2% methand/chloroform gave 44 mg(46%) of the higher running 
(R)-alcohol as a white crystalline solid, mp: 198-199°C. 

iH NMR(CDC1 3 ): 8 0.30 (m,1H), 0.42 (m.1H), 0.54 (m,1H). 0.54 (m,1 H), 0.59 (m, 1 H). 1.18 (d,J = 5 Hz,1H), 1.25 
35 (m,1H). 2.00 (dd, J = 5,14 Hz, 1H), 2.07 (dd, J = 5, 14 Hz, 1H). 3.30 (s,3H), 3.76 (q,1H), 6.69 (d, J = 7 Hz,1H), 
7.05 (dd, J = 2,7Hz,1H), 7.20 (s,1H), 8.80 (br s,1H). Further elution of the column gave 19 mg(20%) of the 
lower running (S)-alcohol as a white solid, mp: 221.5-223.0°C. *H NMR(CDCI 3 ): 8 0.27 (m,1H). 0.40 (m.1H), 
0.51 (m,1H), 0.59 (m,1H), 0.90 (d. J = 4 Hz,3H), 1.27 (m,1H), 1.77 (dd, J = 3,12 Hz, 1H), 2.26 (dd, J = 5, 14 
Hz, 1H), 3.10 (s,3H), 3.70 (m,1H), 6.72 (d, J = 7 Hz, 1H), 7.02 (s,1H), 7.05 (dd, J = 1,7Hz, 1H), 9.07 (br s, 1H). 

40 

EXAMPLE 34 

(+/-)^Chloro-4~cydopropyl-3,4-dir^ 

45 Step A: (+/-^6-Chlc>fo-4-cydopropyl3,^ 

To a stirring solution of 0.20 g (0.59 mmol) of 6^loro-4-cydopropyM-(4-methyoxyben 
2(1H)-one in 15 ml ether was added 151 mg (0.59 mmol) of magnesium bromide etherate. After 30 min, 0.59 
ml (1 .76 mmol) of a 2.0 M solution of isopropyl magnesium chloride in ether was added dropwise over 2 min. 
so After 16 hr the reaction was quenched with 10% NaHC0 3 and the mixture, after stirring for 15 min, was par- 
titioned between H2O and EtOAc. The organic layer was washed with brine, dried over NarSO^ concentrated, 
and the residue chromatographed on silica gel using 1:2 EtOAC:hexane to give 95 mg (42%) of the title com- 
pound. 

*H NMR(CDCl3): 8 0.10-0.12 (m, 5H), 0.83 (d, J=6.59, 3H), 1.08 (d, J=6.84. 3H), 2.18 (m, 1H). 3.77 (s, 3H), 
55 5.02 (br s, 1 H), 5.09 (br s, 2H), 6.66 (d, J=8.79, 1 H), 6.84 (d, J=8.54, 2H), 7.14 (d, J=8.30, 2H), 7.1 6 (dd, J=8.21 , 
2.42, 1H), 7.20 (d, J=2.20, 1H). 
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Step B: (^-)-6-Craoro^(^opropyl-3,4-dihydr^ 



In the manner outlined in Example 42, step A, the tftle compound was prepared from (+/-) 6-chloro-4- 
cydopropyt-3,4-dir^ro-1-(4^methoxyber^ 
5 'H NMRtCDCIa): 8 0.15-1.26 (m, 5H), 0.83 (d, J=6.8. 3H). 1.08 (d, J=6.8. 3H), 2.13-2.23 (m, 1H), 4.87 (br s, 
1H), 6.65 (d. J=8.49, 1H), 7.07 (dd, J=8.46 f 2.28, 1H), 7.17 (d, J=2.20, 1H), 9.02 (br s, 1H). 
mp: 239-241°C 

EXAMPLE 35 

10 

(+A)-6-Chloro-4-cydopropy^3-rnethyl-3 > 4^ihydro-1 -methyM-cyclopropytmethylquinazolin-2(1 H)-one 

To a room temperature stiring solution of 290.8 mg (1.00 mmol) of (+/-) 6-Chloro-4-cyclopropyl-4- 
(^opropylnriethyL3-methyl-3,4-dfo in 8 ml DMF was added 79 mg (2.00 mmol) of 

15 60% NaH in oil. After 20 min 568 mg (4.00 mmol) of iodomethane was added. After 16 hr the reaction was 
quenched with Hfi and solvents were removed invacuo to give a residue which was partitioned between 1 0% 
NaHCOj and EtOAc. The organic layer was washed with brine v dried over Na^SO^ concentrated and the resi- 
due chromatographed on sOica gel using 1:1.5 EtOAc: hexane to give 250 mg (82%) of the thle compound as 
a colorless solid. 

20 mp: 108-110°C. 

*H NMR (CDCW: 8 (m,1H), 0.04 (m, 1H). 0.20-0.68 (m, 7H), 1.21 (m, 1H), 1.46 (dd, J=9.5, 5.5, 1H), 1.80 (dd, 
J=9.5, 5.5, 1H), 3.13 (s, 3H), 3.31 (s. 3H), 6.72 (d, J=8.65, 1H), 7.20 (dd, j=8.65, 2.44, 1H), 7.32(d, J=2.42, 
1H). 

25 EXAMPLE 36 

(+/-)-6-Chloro-4-cydcpropyl-3-propa 

Step A: (+/-)-6-Chloro^cydopropyt-3-propargyl^ 
30 nazolin-2(1H)-one 

In the manner outlined in Example 35, the title compound was prepared from (+/-) 6-chloro-4-cydopropyi- 
3,4-dihydro-1-(4-rnethoxy benzyl 

'H NMRtCDOg): 8 (-) 0.40 - (-) 0.15 (m,1H), 0.00-0.86 (m. 8H), 1.42 (m,1H), 1.57 (ddd, J=174.6. 14.6, 5.9, 
35 2H). Z18 (t, J=2.4, 1H), 3.74 (s, 3H), 4.49 (ddd, J=98.9, 17.6..2.4, 2H), 5.07 (dd, J=65.9, 16.3, 2H), 6.66 (d, 
J=8.8, 1H), 6.81 (d, J=8.6, 2H). 7.04 (dd, J=8.79, 2.44, 1H), 7.17 (d, J=8.6, 2H), 7.38 (d, J=2.38, 1H). 

Step B: (+/-)-6-Chloro^(^opropyl3-proparg^ 

40 In the manner outlined in Example 42, step A, the title compound was prepared from (+/-)-6-chloro-4- 

cydopropyt-3-propargyl-3,4~di hydro- 1 -(4-met hoxybenzyl)-4-cyclopropylmet hylquinazoi in-2(1 H)-one. 
mp: 158-1 61 °C 

'H NMR (CDCU): 8 0.19-1.83 (m, 12H), 2.19 (s, 1H), 4.22 (dd, J=17.4, 1.47, 1H), 4.58 (dd, J=17.4, 1.47, 1H), 
6.60 (m, 1H), 7.13-7.41 (m, 3H). 

45 

EXAMPLE 37 

(+)-6-Chloro-4-cydopropy1-3-ethyl-3^ 

so Step A: (+)-6-Chloro-4-cydopropyl-3,4-dih H)-one 

To a stirred solution of 0.77 g (2.94 mmol) of (+) 6~chloro^cydopropyi-3,4^ihydro^-propy1quinazolin- 
2(1H)-one, in 10 ml DMF was added 141.2 mg (3.53 mmol) of 60% NaH in oil. After 1 hr at room temperature 
0.44 g (2.94 mmol) of Nal followed by 0.483 g (3.09 mmol) of 4-met hoxybenzyi chloride were added to the 
55 reaction. After 1 6 hr t he solvent was removed under reduced presure and the residue was partitioned between 
H2O and EtOAc. The organic layer was washed with brine, dried over NajSC^ and concentrated to yield a re- 
sidue which was ctoomatographed on silica gel using 97:3 CHa 3 :CH 3 OH to give 1 .06 g (94%) of the title com- 
pound as a colorless solid. 
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'H NMR (CDCtj): 8 0.15-0.6 (m, 4H), 0.89 (t, J=7, 3H), 1.1-1.22 (m, 1H), 1.4-1.65 (m, 2H), 1.80-1.92 (m, 1H). 
3.77 (s, 3H). 4.95-5.12 (m. 2H). 5.32 (s, 1H) f 6.69 (d, J=9. 1H), 6.83 (d. J=8, 2H), 7.05 (dd, J=9, 2. 1H). 7.14 
(d, J=2, 1 H), 7.17 (d, J=8, 2H ). 

Step B: (+)-6-Chloro-4-cydopropyl-3-ethy^ 

In the manner outlined in Example 35, step A, the title compound was prepared from (+)-6-Chloro-4- 
cydopropyi-3,4-dihydro-1-(4-methoxyte 

'H NMR (CDOa): 8 0.30-0.67 (m, 4H), 0.86 (t, J=4.9, 3H). 1.02-1.29 (m, 4H) f 1.32 (t, J=7.0, 3H), 1.70-1.82 (m, 
1H) 2.54-2.70 (m, 2H), 3.76 (s, 3H), 5.05 (br s. 2H), 6.62 (d. J=8.9, 1H), 6.83 (d, J=8.6, 2H), 7.01 (dd, J=8.8, 
2.4, 2H), 7.15 (d, J=8.7. 2H), 7.19 (d, J=2.4, 1 H). 

Step C: (+)-6-CNoro-4-cydopropyl3-ethyl^ 

In the manner outlined in Example 42, step A, the title compound was prepared from (+)-6-Chloro-4- 
cydopropyl-3-ethyl-3,4-dihydro-1 -<4-methoxybenzyt)-4-propy1quinazolin-2(1 H)-one. 

'H NMR (CDQs): 8 0.38-0.68 (m, 4H), 0.85 (t, J=6.78, 3H), 0.98-1.90 (m, 10H), 6.59 (d, J=8.24, 1H), 7.09 (d, 
J=6.96, 1H), 7.15 (d. J=1.83. 1H), 8.21 (brs, 1H). 

EXAMPLE 38 

(^/-)-6-Chloro-4-(ydopropyt-3-methyl-3,4Hjihydro^4-tso propy1methytquinazolin-2(1H)-one 

Step A: (+/-)-6-ChlCTO-4-cydopropyt-3 t 4-dih^ H)- 
one 

In the manner outlined in Example 34, step A, the title compound was prepared from 6-chloro-4- 
cydopropyt-1-(4-methoxybenzyl)quinazolin-2(1 H)-one. 

m NMR(CDCIa): 6 0.27-0.57 (m, 3H), 0.75 (d, J=6.64, 3H), 0.95 (d, J=6.64, 3H), 1.15-1.27 (m, 2H), 1.53-1.96 
(m, 3H), 3.77 (s, 3H), 4.93 (br s, 1 H), 5.05 (br s, 2H), 6.68 (d. J=8.79, 1 H), 6.84 (d, J=8.6, 2H). 7.04 (dd, J=8.79, 
2.34, 1H), 7.14-7.21 (m, 3H). 

Step B : (+/-)-6-CNoro^cydopropy1-3-methyl-3,4-dfo 
lin-2(1H)-one 

In the manner outlined in Example 35, step A, the title compound was prepared from (+/-)-6-Chloro-4~ 
cydopropyt-3,4^ihydro-1-(4-methoxybenzy!)-4-isopropy1 met hylquinazd in-2(1 H)-one. 
'H NMRtCDCIa): 8 0.19-0.62 (m, 3H), 0.63 (d, J=6.37, 3H), 0.92 (d, J=6.38, 3H), 1.22-1.94 (m, 5H), 3.13 (s, 
3H), 3.76 (s,3H), 5.08 (m, 2H), 6.62 (d, J=8.85, 1H), 6.83 (d, J=8.71, 2H). 7.01 (dd, J=8.81, 2.41, 1H), 7.11 (d, 
J=2.42. 1H), 7.15 (d, J=8.79, 2H). 

Step C: (+/-)-6-Chlorc-4-cydopropyl-3-meth^^ 

In the manner outlined in Example 42, step A, the title compound was prepared from (+/-)-6-Chloro-4- 
cydopropyt-3-rTtethyt-3,4^ihydrt>-H^ 
mp: 213-214°C 

'H NMR(CDCl3): 8 0.25-0.71 (m, 3H), 0.64 (d, J=6.32, 3H), 0.90 (d, J=6.54, 3H), 1.19-1.94 (m, 5H), 3.07, (s, 
3H), 6.62 (d, J=8.22, 1H), 7.07 (s, 1H), 7.10 (d. J=2.25, 1H), 8.39 (br s, 1H). 

EXAMPLE 39 

(+/-)-6-Ch)on>-4-cydopropyl3,4^i^ 

Step A: (+/-)-6-Chloro-4-cydopropyl-3,4^ihydro-1-(^ 

To a stirring mixture of 1 26.7 mg (5.2 1 mmol) of magnesium turnings in 12 ml ofTHF was added a catalytic 
amount of n-butyf bromide. Reaction was initiated by addition of a catalytic amount of iodine and heating. Re- 
action was maintained at 60°C and the remaining rvbutyt bromide, 776.3 mg (5.66 mmol), was added dropwise 
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over 7 min. After 30 min, 250 mg (0.73 mmoJ) of 6-chloro-4-cyclopropyl-1 -(4-methoxybenzyl) quinazol in-2(1 H)- 
one dissolved in 20 ml THF was added dropwise over 12 min. After 30 min the reaction was quenched with 
water and extracted into EtOAc. The organic layer was washed with 10% NaHCO* brine, dried over Na^O^ 
concentrated and the residue chromatographed on silica gel using 1:2 EtOAchexane to give 120 mg (38%) of 
5 the title compound as a colorless solid. 

1H NMR (CDCfe): 8 0.28-0.59 (m, 3H), 0.871 (t, J=7.14, 3H), 1.07 (m, 8H), 3.77 (s, 3H), 4.79 (br s, 1H), 5.04 
(br s. 2H), 6.69 (d. J=8.6, 1H), 6.84 (d, J=8.54, 2H), 7.04 (dd, J=9.28, 2.44, 1H), 7.15 (d f J=1.84, 2H), 7.18 (s, 
1H). 

10 Step B: (+/-)-6-CMoro-4-cydopropyl3,^ 

In the manner outlined in Example 42, step A, the title compound was prepared from (+/-)-6-Chloro-4- 
cydopropyt-3,4-dihydro-1-(4-methoxy benzyl )-4-n-butyl-quinazolin-2(1H)-one. 
mp:136-138°C 

15 t H NMR(CDCl3): 5 0.29-1 .95 (m, 1 1 H), 0.85 (t, J=7.03, 3H), 5.07 (br s, 1 H), 6.67 (d, J=8.3, 1 H), 7.08 (d, J=2.20, 
1H), 7.12 (dd, J=4.12, 2.23. 1H), 8.69 (brs, 1H). 

EXAMPLE 40 

20 (+)-6-Crdofo^cydopropy1-3-meth^ 

StepA: J^-6-CWojp^-g^ 
one 

25 In the manner outlined in Example 35, step A, the title compound was prepared from (+)-6-Chloro-4- 

cydopropyl-3,4-dihydro-1 -(4-met hoxyberizyl)-4-propylquinazolin-2(1 H)-one. 

'H NMR(CDd3>: 6 0.06-0.60 (m, 4H), 0.91 (t, J=7.32, 3H), 1.08-2.06 (m, 5H), 3.14 (s, 3H), 3.77 (s. 3H), 4.95- 
5.13 (m, 2H) f 6.64 (d,J=8.92, 1H), 6.83 (d, J=8.60, 2H). 7.03 (dd, J=8.79, 2.33, 1H), 7.04-7.19 (m. 3H). 

30 Step B: (+)-6-Chloro-4Hydopropyl3-me 

in the manner outlined in Example 42, step A, the title compound was prepared from (+)-6-Chloro-4- 
cydopropyl-3-met hyl-3,4-dihydro- 1 -(4-^ 
mp:133-135°C 

35 1H NMR(CDaa): 5 0.19-0.61 (m, 4H), 0.90 (t, J=7.57, 3H), 1.05-2.00 (m, 5H), 3.08 (s, 3H), 6.59 (d, J=8.31, 
1H), 7.06 (d. J=2.20, 1H), 7.10 (dd. J=8.41. 2.28, 1H), 7.71 (brs, 1H). 

EXAMPLE 41 

40 (+/-)-6-Chloro-4-ally1-3,4^ihytfr 

In the manner outlined in Example 39, step A, the title compound was prepared from 6-chloro-4- 
cyclopropyiquinazol in-2(1 H)-one. 
mp: 84-85°C 

45 iH NMR(CDd 3 ): 8 0.29-1.90 (m, 5H), 2.48-2.67 (m, 2H), 4.99 (s, 1H), 5.13 T,J=1 0.25, 2H), 5.68-5.83 (rn, 1H). 
6.66 (d, J=8.49, 1H), 7.12 (dd, J=8.49, 2.25, 1H), 7.19 (d, J=2.20, 1H), 8.20 (s, 1H). 

EXAMPLE 42 

so (+/-) 6-Chloro-4-cydopropyt-3,4-dihydr^ 

To a stirred solution of 42 mg (0.11 mmoJ) of (+/-) 6-<^lofo^cydopropyt-1-(4^ethoxybenzyl)-3 l 4- 
dihydro-4-propylquinazolin-2(1H)-one in 1 ml of CH2CL2 at 10°C was added 1 ml of TFA. After 1 hr at 10°C 
followed by 1 hr at rt, the reaction mixture was concentrated under reduced pressure and the residue was par- 
55 titioned betwen EtOAc and and water. The organic layer was washed with 10% NaHCO* brine, dried over 
Na2S0 4 and the solvent removed under reduced pressure. The resulting residue was chromatographed on sil- 
ica gel using 1:1 EtOAc: hexane followed by hexane trituration to give 13 mg (45%) of the title compound as 
a colorless solid mp: 94-97°C 
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'H NMR (CDCfe): 8 0.31-0.61 (m, 4H), 0.89 (t, J=7.33, 3H), 1.08-1.92 (m, 5H), 4.88 (br s, 1H) f 6.64 (d, J=8.43. 
1H), 7.13 (dd, J=8.24, 2.20, 1H), 7.14 (d. J=2.01 f 1H), 7.89 (br s, 1H). 

EXAMPLE 43 

(+)-6-CMoro-4-cydopropyl-3,4-dihydro-4^ 

Step A: (+)-6-Chloro-4-<ydopropyl-3,4-dihyaYo-1-c^ 

3.86 g (14.58 mmol) Of (+/-) 6-ch!oro-4-<^opropy1-3,4-dihydr^^ 7.90 g 

(36.45mmol) of (-) camphanic chloride, and 1.78 g (14.58 mmol) of 4-dimethylaminopyridine were combined 
and stirred in 90 ml of CH2Q2 at room temperature. 6.64 g (65.61 mmol) of triethylamine was added dropwise 
over 20 min. After 15 hr the solvent was removed under reduced pressure and the residue diluted with 500 ml 
of EtOAc This was washed with 10% citric acid, water, brine, dried over Na2S0 4 and concentrated to yield 11 
g of a residue containing four components. The slowest moving component was isolated by sOica chromatog- 
raphy using 1:7 EtOAc: CH CI 3 and characterized as the title compound, 2.21 g (34%). 
'H NMR (CDCIa): 8 0.13-0.18 (m, 1H). 0.39-0.56 (m, 3H), 0.80 (s, 3H), 0.92 (t. J=7.3, 3H), 1.09 (s, 3H), 1.10- 
1.22 (m, 1H), 1.22 (s, 3H), 1.33-1.40 (m, 1H), 1.69-1.80 (m, 3H), 1.92-2.04 (m, 2H), 2.54-2.60 (m, 2H), 6.25 
(br s, 1H), 7.08 (d, J=2.44, 1H), 7.20 (dd. J=8.9, 1.4, 1H), 7.70 (d, J=9.0, 1H). 

Step B: (+)-6-Chloro-4~cydopropyl3,4-dihydro-4~pro^ 

To a stirred room temperature solution of 1.49 g (3.35 mmol) of (+)-6-chloro-4-cydopropyl-3,4-dihydro-1- 
camphanyl-4-propylquinazolin-2(1H)-one in 60 ml methanol was added 0.926 g (6.70 mmol) of K2CO3. After 
30 min 0.926 g (6.70 mmol) additional K2CO3 was added and the mixture was warmed to 45°C. After 30 min 
another 0.926 g (6.70 mmol) of K2CO3 was added and the mixture was refluxed. After 16 hr the reaction was 
concentrated under reduced pressure and the residue was partitioned between water and EtOAc. The organic 
layer was washed with brine, dried over Na2S0 4 and concentrated to yield a solid which was chromatographed 
on silica gel using 95:5 CHCL^MeOH to give 0.662 g (75%) of the title compound as a colorless solid, 
mp: 188-190°C 

iH NMR(CDCl3): 8 0.31-0.61 (m, 4H). 0.89 (t, J=7.33, 3H), 1.08-1.92 (m, 5H), 4.88 (brs. 1H), 6.64 (d, J=8.43, 
1H), 7.13 (dd, J=8.24, 2.20, 1H), 7.14 (d, J=2.01, 1H), 7.89 (brs, 1H) 

EXAMPLE 44 AND 45 

6-Chloro-4-cydobuty1-4-cycto H)-one and 

6-Chloro-4^dobutyl^cyctopropyl 

Step A: 6-Chloro-4-cydobutyl-4^dopro^ 

Cydobutyl magnesium bromide was prepared by adding dropwise a solution of 3.0 g (0.22 mol) of cydo- 
butyi bromide in 1 5 mL of anhydrous THFtoa stirred suspension of 450 mg (0.1 85 g-atom) magnesium turnings 
in 6 mL of THF, stirred under argon at 45-50°C. When the magnesium had been consumed (2h), the solution 
was d luted with 14 mL THF to a final concentration of ca 0.55 M. The title compound was prepared by the 
addition of 1 8 mL (9-10 meq) of the cydobutylmagnesium bromide solution to a mixture of 1 .0g (3.0 mmol) of 
6-chioro-4-cydopropyl-1(4-rfrethoxybe and 774 mg (3.0 mmol) of magnesium bro- 

mide etherate in 40 mL of anhydrous ethyl ether as described in Example 27, Step A. Chromatographic puri- 
fication of the crude product afforded 295 mg (25%) of the title compound: 

iH NMR (CDCI3): 6 0.10-0.60 (m, 4H); 1.16 (m, 1H); 1.62-2.07 (m, 6H); 2.87 (m, 1H); 3.77 (s, 3H); 4.92 (s, 1H); 
4.99 (d, J A = 16 Hz, 1Ha); 5.06 (d, J B = 16 Hz, 1Hb); 6.67 (d. J = 9 Hz, 1 H); 6.84 (d, J = 8.5 Hz, 2H); 7.04 (dd, 
J = 2, 8.9 Hz. 1H); 7.16 (m, 3H). 

Step B : j^Chloro-4-j^ 

The product from Step A (120 mg, 0.3 mmol) was treated according to the method of Example 14, Step B 
to yield 120 mg of the crude product This was purified by flash chromatography on silica gel, eluting with 95/5 
CHCIa/EtOAc to give 90 mg of pure title compound as a white solid: 
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1 H NMR (CDCI3): 5 0.68-1.00 (m,4H); 1.20-1.88 (m, 7H); 2.55 (m, 1H); 3.25 (s, 3H); 4.76 (d f J A = 16 Hz, 1Ha); 
5.23 (d, J B = 16 Hz, 1Hb); 6.69 (d, J = 8.7 Hz, 1H); 6.84 (d, J = 8.7 Hz, 2H); 7.09 (dd, J = 2, 8.7 Hz, 1H); 7.18 
(d, J = 8.7 Hz, 2H); 7.63 (d, J = 2Hz, 1H). 

5 Step C : 6-Chlofq-4-cydobutyl-4-cydoprop^ 

The product from Step A (95 mg, 0.23 mmol) was stirred in a mixture of 2 mL each dichloromethane and 
trifluoroacetic acid under argon for 36 h. Removal of the voiatfles left a residue which was dissolved in EtOAc. 
The EtOAc solution was washed successively with aqueous saturated NaHCO* water and brine and dried over 
10 MgS0 4 . Evaporation of the solvent yielded 70 mg of a pale yellow solid which was triturated with acetonitrile 
to afford pure title compound, mp 221-222°C. 

'H NMR (CDCI3): 8 0.12-0.64 (m 4H); 1.16 (m, 1H); 1.60-2.10 (m, 6H); 2.83 (m, 1H); 4.93 (s, 1H); 6.63 (d, J = 
8.5 Hz. 1H); 7.15 (m, 2H); 7.93 (s, 1H). 

15 Step D : 6-CMoro = 4 : cydobu^ 

The product from Step B (88 mg, 0.22 mmol) was treated according to Step C (Example 44) to yield the 
title compound as an oQ which crystallized from acetonitrile: mp 231-232°C; 

'H NMR (CDCI3): 6 0.66-0.96 (m, 5H); 1.19-1.30 (m, 2H); 1.40-1.98 (m, 6H); 2.58 (m, 1H); 3.18 (s, 3H); 6.60 
20 (d, J = 8.5 Hz. 1H); 7.10 (brs, 1H); 7.17 (dd. J = 2, 8.5 Hz, 1H); 7.57 (d, J = 2 Hz, 1H). 

EXAMPLE 46 

6-Cfrloro^cydopropyl-4~ethynyl3-(2-nte 

25 

Step A: 6-Chloro-4~cydopropyl-3 > 4-dihydro-1-(4-ra quinazolin- 
2(1H)-one 

A suspension of 14.2 g (44.0 mmol) of magnesium trifluoromethanesulfonate and 5.0 g (14.7 mmol) of 6- 
30 chloro^cyctopropyl-1-(4-methoxybenzyl)quinazolin-2(1H)-one in 100 mL of anhydrous ethyl ether was stir- 
red under argon at room temperature for 30 minutes. To this mixture was added a cold solution of 1-lithio-2- 
(triisopropytsOyl)acetyiene (prepared at -78° by dropwise addition of 1 7.6 mL (44.0 mmol) of n-butyl lithium (2.5 
N in hexane) to 9.9 mL (44.0 mmol) of trimethytsilylacetylene in 1 00 mL of ethyl et her); stirring was continued 
at rt for 1 8 hr. The reaction was quenched by addition of 50 mL of CHd 3 followed by 1 5 mL of a pH 1 0 solution 
35 containing saturated aqueous NH4CI (1 2. mL) and NH4OH (3 mL). After 30 min the organic phase was decanted 
and the residue was washed twice with fresh CHCJ 3 . The combined CHCt 3 solutions were washed with brine 
and dried (Na^O^. Removal of the solvent left an oil which was flash chromatographed on silica gel (25% to 
40% EtOAc gradient in hexane) to afford 6.18 g (85%) of the title compound as a white solid: 
*H NMR (CDQ3): 8 0.57-0.99 (m, 4H); 1.04 (s, 21 H); 3.77 (s, 3H); 5.04 (d, J A = 16 Hz, 1H*); 5.13 (d, J B = 16 
40 Hz, 1Hb); 5.341 (s, 1H); 6.72 (d, J = 9 Hz, 1 H); 6.83 (d, J = 9 Hz, 2H); 7.09 (dd. J = 2, 9 Hz, 1H); 7.18 (d. J = 
9 Hz, 2H); 7.48(d. J = 2 Hz, 1H). 

Step B : 6-Chloro-4-(^dopropy)-4-ethynyl-1-(4-methox^ 
2(1H)-one (B1) and 6^loro-4^dopropyM-(4-methoxy benzyl 
45 3,4-dihydroquinazolin-2(1H)-one (B2) * ~~ ~~ 

Sodium hydride (120 mg of a 60% oil dispersion, 3.0 mmol) was added to a solution of the product from 
Step A(750mg, 1.5 mmol) in 15mLof anydrous DMF under argon and the mixture was stirred at 25°C for 20 
min, after which 0.75 mL (8.0 mmol) of bromomet hyl methyl ether was added. After stirring for 1 8 h at 50°C, 

so the solution was cooled to 25°C, treated with an additional 3.0 mmol each of sodium hydride and the bromo- 
met hyl ether and the solution was stirred at rt for 48 h. The reaction mixture was poured into 200 mL of cold 
water and extracted with 3 x 75 mL EtOAc. The combined organic layers were washed successively with water 
and brine and dried over MgS0 4 . Evaporation of the solvent yielded 1 .5 g of an oiy residue which was flash 
chromatographed on s3ica gel to provide the following: 70 mg of unreacted starting material (product of Step 

55 A), then 450 mg of the monoalkytated title compound (B1 ): 

*H NMR (CDCIa): 5 0.32-0.52 (m, 2H), 0.62-0.89 (m, 2H), 1.30-1.43 (m. 1H), 2.73 (s, 1H); 3.39 (s. 3H); 3.60- 
3.86 (m, 4H); 3.77 (s, 3H); 5.01 (d, J A = 16 Hz, 1H*); 5.17 (d, J B = 16 Hz, 1H B ); 6.71 (d, J = 9 Hz, 1H); 6.83 (d, 
J = 9 Hz, 2H); 7.11 (dd, J = 2, 9 Hz, 1H); 7.15 (d, J = 9 Hz, 2H); 7.46 (d, J = 2 Hz, 1H). Continued elution afforded 
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115 mg of the bis-aJkylated title compound (B2): 1 H NMR (CDCI 3 ): 6 0.36 (dd, J = 8, 15 Hz, 2H); 0.56-0.96 (m, 
3H); 2.58 (t, J = 7 Hz, 2H); 3.39 (s, 3H); 3.41 (s, 3H); 3.50-3.70 (m, 6H); 3.76 (s, 3H); 5.00 (d. J A = 1 6 Hz, 1 H*); 
5.17 (d, J B = 16 Hz, 1Ha); 6.69 (d, J = 9 Hz, 1H); 6.82 (d, J = 9 Hz, 2H); 7.08 (dd, J = 2, 9 Hz, 1H); 7.13 (d, J 
= 9 Hz, 2H); 7.46 (d. J = 2 Hz, 1H). 

Step C: 6~Chloro^cydopropyt^ethyny^ 

In a manner according to entry Example 1 4, Step C, the title compound was prepared from 450 mg of mono- 
alkylated, product (B1) from step B to give 170 mg of a white solid, mp 131-133°C: 

1H NMR (CDCIa): 8 0.3&-0.50 (m, 2H); 0.60-0.90 (m, 2H); 1.35-1.48 (m, 1H); Z72 (s, 1H); 3.39 (s, 3H); 3.59- 
4.12 (m, 4H); 6.70 (d, J = 8 Hz, 1H); 7.20 (dd, J = 2, 8 Hz. 1H); 7.40 (d, J = 2 Hz, 1H); 8.06 (br s, 1H). 

EXAMPLE 47 

6-Chloro-4-cydopropyM-ethynyl-3-(3-propyn^ 

Step A: g-CMoro-4-cydop^ quinazoiin-2(1H)- 
one 

A suspension of 8.51 g (26.4 mmol) of magnesium triftuoromethanesutfonate and 3.0 g (8.8 mmol) of 6- 
chloro^cyclopropyl-1-(4-methoxybenzyl)quinazoliri-2(1 H}-one in 100 mL of anhydrous ethyl ether was stir- 
red under argon at room temperature for 30 minutes. To this mixture was added a cdd solution of 1-lithio-2- 
(trimethylsilyQacetylene (prepared at -78°C by dropwise addition of 1 0.5 mL (26.25 mmol) of n-butyUithhim (2.5 
N in hexane) to 3.7 mL (26.4 mmol) of trimethylsiylacetyiene in 80 mL of ethyl ether); stirring was continued 
at rt for 5 hr. The reaction was quenched by addition of 30 mL of CHCI3, followed by 8 mL of a pH 1 0 solution 
containing saturated aqueous NH4CI (7. mL) and NH4OH (1 mL). After 30 min the organic phase was decanted 
and the residue was washed twice with fresh CHCI3. The combined CHCI 3 solutions were washed with brine 
and dried (Na 2 s °4)- Removal of the solvent left a residue which was flash chromatographed on silica gel (25% 
to 50% EtOAc gradient in hexane) to afford 2.48 g of the title compound as a waxy white solid: 
'H NMR (CDCI3): 5 0.20 (s, 9H); 0.57-0.90 (m, 4H); 1.40-1:50 (m, 1H); 3.81 (s, 3H); 4.97 (d, J = 17 Hz, 1HJ; 
5.33 (d, J = 17 Hz, 1Hb); 5.34 (s, 1H); 6.76 (d. J = 9 Hz, 1H); 6.87 (dd, J = 2, 7 Hz, 2H); 7.14 (dd, J = 2, 9 Hz, 
1H); 7.22 (d, J = 9 Hz, 2H); 7.50 (d, J = 2 Hz, 1H). 

Step B: g-Chloro-^ 
one 

The product from Step A (220 mg, 0.5 mmol) in 5 mL of anhydrous DM F was treated with 30 mg (0.75 mmol) 
of sodium hydride (60% dispersion in oil) under argon. After 10 min at room temp, the mixture was treated with 
0.22 mL (2.0 mmol) of propargyi bromide (80% in toluene). The reaction proceeded at ambient temperature 
and was worked up as described in Example 46, step B. The 280 mg of crude product was purified by flash 
chromatography over silica gel (60% EtOAc in hexane) to afford 180 mg of the title compound as an oil: 
1 H NMR (CDCI3): S 0.42-0.63 (m, 2H); 0.68-0.81 (m, 1H);. 0.84-0.95 (m, 1H); 1.41-1.52 (m, 1H); 2.24 (t, J = 
2.3 Hz, 1H); 2.73 (s, 1H); 3.77 (s, 3H); 4.55 (t, J = 2.7 Hz, 2H); 5.05 (d, J A = 16 Hz, 1Ha); 5.20 (d. J B =16 Hz, 1 
H B ); 6.73 (d, J = 9 Hz, 1H); .6.82 (d, J = 9 Hz, 2H); 7.12 (dd, J = 2, 9 Hz, 1H); 7.18 (d, J = 9 Hz, 2H); 7.48 (d, 
J=2Hz, 1H). 

Step C: 6-Chloro-4-cydopropyl-4-ethynyl-3^ 

In a manner according to Example 14, step C, 40 mg of the title compound, mp 188-190°, was prepared 
from 180 mg of the product from step B: 

'H NMR (CDCb): 5 0.45-0.96 (m, 4H); 1.42-1.58 (m, 1H); 2.22 (s, 1H); 2.74 (s, 1H); 4.45 (d, J A = 20 Hz, 1Ha); 
4.54 (d, J B = 20 Hz, 1 Hg); 6.70 (d, J = 8.5 Hz, 1H); 7.20 (dd, J = 2, 8.5 Hz, 1H); 7.43 (d, J = 2 Hz, 1H); 7.80 (br 
s,1H). 
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EXAMPLE 48 

6-Chlcro-4^dopropyl^ethynyl3^ 

5 Step A: 6-Chloro-4-cydopropyt-4^thynyM-(4-m 

The product from step A, Example 47 (220 mg, 0.5 mmol), in 5 mL of anhydrous DMF was treated with 30 
mg (0.75 mmd) of sodium hydride (60% dispersion in oQ) under argon. After 5 min the mixture was treated 
with 0.31 mL (5.0 mmd) of iodomethane and stirring was continued at room temperature for 24 h. The mixture 
10 was poured into 50 mL cold aqueous saturated NH4CI solution and extracted twice with EtOAc. The combined 
extracts were washed successively with water and brine and then dried over MgS0 4 . Evaporation of the EtOAc 
gave 160 mg of the title compound as a waxy solid: 

'H NMR (CDCI3): 5 0.40-1.40 (m, 5H). 2.68 (s, 1H), 3.29 (s, 3H), 3.77 (s, 3H). 4.99 (d, J A =16 Hz, 1Ha); 5.20 
(d, J B =16 Hz. 1Hb); 6.70 (d, J = 8.5 Hz 1H); 6.83 (d. J = 8.5 Hz, 2H); 7.11 (dd. J = 2, 8.5 Hz, 1H); 7.17 (d, J = 
15 8.5 Hz. 2H); 7.49 (d, J = 2 Hz. 1 H). 

Step B: 6-CMoro-4-cydopropyl-4-etrr/nyl-3^^ 

The title compound was prepared in a manner according to Example 14, step C, from the product of step 
20 A There was obtained 44 mg of pure title compound, mp 169-170°C; 

*H NMR (CDCy 6 0.40-0.90 (m, 4H); 1.30-1.44 (m. 1H), 2.68 (s, 1H); 3.24 (s, 3H); 6.66 (d, J = 8.5 Hz. 1H); 
7.19 (dd, J = 2, 8.5 Hz, 1H); 7.43 (d, J = 2 Hz, 1H); 7.65 (s, 1H). 

EXAMPLE 49 

25 

g-Chlorgj-c^^ 

Step A: 6-Chloro-4-cydopropy1-4-(2-trimethytsilylethyn H)-one 

so The solid from Example 47, Step A (116 mg, 0.26 mmol), was treated with trifluoroacetic acid in dichloro- 
methane in a manner according to Example 14, step C, and the residue isolated upon workup was used directly 
in the next (B) step. 

Step B: 6-Crdoro-4-cydopropyl-4-ethynyl-3,4-dh^ 

35 

The crude product isolated from the previous step (Step A) was suspended in 5 mL of methanol and the 
suspension was treated wit h 25 mg of finely powdered potassium carbonate. The mixture was stirred at rt under 
argon for 3 h and then the methanol was removed under vacuum,. leaving a residue which was partitioned be- 
tween 50 mLeach of water and CHCI 3 . The aqueous phase was extracted twice more with CHCI3 and the com- 
40 bined CHCt 3 layers were washed with saturated NH 4 CI, brine, and dried (MgS0 4 ). The dried solution was con- 
centrated to an oO which, upon purification by flash chromatography on sflica gel (gradient, 1 0% to 25% EtOAc 
in CHCJs), yielded 24 mg of the title compound; trituration with acetonitrfle afforded a white solid, mp 216°. 
*H NMR (CDCW: 6 0.59-0.95 (m, 4H); 1 .4S-1.53 (m, 1H); 2.55 (2, 1H); 5.52 (s, 1H); 6.76 (d, J = 8 Hz, 1H); 7.22 
(dd, J = 2, 8 Hz, 1H); 7.47 (d, J = 2 Hz, 1H), 8.44 (s, 1H). 

45 

EXAMPLE 50 

6-Chloro-4-cydopropyl3-methyl-4-(3-rj^ 

so Step A: 6-Chloro-4-cydopropyt-4~(3-propenyto^ H)- 
one 

The product from Example 51, step C (214 mg, 0.58 mmol), in 3 mL of anhydrous DMF was treated with 
75 mg (1.87 mmol) of sodium hydride (60% dispersion in ofl) under argon. After 5 min the mixture was treated 
55 wit h 0. 1 0 mL (0.98 mmol) of 1 , 3-dibromopropane and stirring was continued at room temperature for 24 h. The 
mixture was poured into 50 mL cold aqueous saturated NH 4 Q solution and extracted twice with EtOAc. The 
combined extracts were washed successively with water and brine and then dried over MgS0 4 . Evaporation 
of the EtOAc yielded a residue which was flash chromatographed on silica gel to afford 26 mg of O, N-diaiky- 
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lated material: 

'H NMR(CDCl3): 6 0.25-0.70 (m f 4); 1.4-1.26 (m, 1H); 3.65 (d, J A = 11 Hz, 1Ha); 3.73 (d, J B =11 Hz, IHq); 3.78 
(s, 3H); 3.93 (m, 1H); 4.25-4.58 (m, 2H); 4.95-5.31 (m, 6H); 5.78-5.92 (m, 1H); 6.03-6.20 (m, 1H); 6.70 (d, J = 

8.6 Hz, 1H); 6.83 (d, J = 8.6 Hz, 2H); 7.07 (dd, J = 2, 8.6 Hz, 1 H); 7.20 (d. J = 8.6 Hz, 2H); 7.27 (d, J = 2 Hz, 
1H). Continued elution of the column provided 110 mg of the title compound: *H NMR (CDCIj): 6 0.24-0.65 
(m, 4H), 01.23-1.41 (m, 1H); 3.59 (d, J A =9 Hz, 1Ha); 3.67 (d, J B =9 Hz, 1H B ); 3.77 (s, 3H); 4.01 (d, J = 5 Hz, 
2H); 5.01 (d, J A = 18 Hz, 1Ha); 5.08 (d, J B =18 Hz, 1H B ); 5.17-5.28 (m, 3H); 5.43 (s, 1H); 5.79-5.92 (m, 1H); 
6.69 (d. J = 8.7 Hz, 1H); 6.83 (d, J = 8.7 Hz. 2H); 7.06 (dd, J = 2, 8.7 Hz, 1H); 7.05-7.24 (m, 3H). 

Step B: 6-ChJofo-4-cydopropy1-4~(3-pro 
zotin-2(1H)-one 

The title compound was prepared in a manner according to Example 48, step A, from the 110 mg of title 
compound of Step A. There was obtained 110 mg of crude title compound which was used in step C without 
further purification: 

'H NMR (CDdJ: 6 0.11-0.30 (m, 2H); 0.48-0.58 (m, 2H); 1.03-1.15 (m, 1H), 3.73 (d, J A =11 Hz, 1Ha); 3.81 (d, 
Jb =11 Hz, 1H B ); 3.76 (s, 3H); 3.96 (d, J A =1 Hz, 1Ha); 3.98 (d, Jb =1 Hz, 1Hb); 5.78-5.91 (m, 1H); 6.67 (d, J = 

8.7 Hz. 1H); 6.82 (d, J = 8.7 Hz, 2H); 7.04 (dd, J = 2, 8.7 Hz, 1H); 7.13-7.22 (m, 3H). 

Step C: 6-Chloro-4-cydopropyt-3-rrethyt-4-(^ 

The product from Step A (110 mg), was treated with trifluoroacetic acid in dchloromethane in a manner 
according to Example 14, Step C and the ofly solid isolated upon workup was purified by flash chromatography 
on silica gel (1:1 EtOAc/hexane), to yield 35 mg of the title compound, mp 132.5-133°C: 
'H NMR (CDCI3): 6 0.21-0.32 (m, 2H); 0.45-0.60 (m, 2H); 1 .03-1.15 (m, 1H); 3.18 (s, 3H); 3.75 (d, J A =11 Hz, 
1Ha); 3.81 (d, J B =11 Hz, 1H B ); 5.18-5.30 (m, 2H); 5.75-5.90 (m, 1H); 6.63 (d, J = 8.5 Hz, 1H); 7.10-7.18 (m, 
2H); 7.90 (brs,1H). 

EXAMPLE 51 

(+/-) 6-ChlorcHl-cydopropyl-4-(2-ethoxy^ H)-one 

Step A: Chlcromagnesk)rnethyt(d»sopropoxy)rnethyl sflane 

Freshly distilled chloromethyt(diisopropoxy) methylsQane (39.2 g, 186 mmol) was converted to the 
Grignard reagent by reaction with magnesium powder (5.20 g, 214 mmol) in THF initiated by the addition of 
dibromoethane (100 ml) at room temperature. The reaction mixture was stirred for 24 h to afford a 1M THF 
solution of <*loromagrtesiomethyl(diisopropoxy) methyisiane. 

Step B: 6-chtoro-4-cydopropyl-3,4-dihydro-1-(4-methyoxyte 
zolin-2(1H)-one 

A suspension of 12.3 g (36.1 mmol) of 6-chlon>4-cydopropyM-<4-m 
and magnesium bromide etherate (10.25g, 39.7 mmol) in 250 mL of dry diethyl ether was vigorously stirred 
at room temperature under argon prior to the addition of 1 M THF solution of the Grignard reagent from Step 
A at room temperature. The reaction was stirred for 3h before quenching into coldl M HCI. The resulting mixture 
was extracted with two portions of ethyl acetate and the organic layers washed with water, dried over Na^SC^ 
then filtered and concentrated to dryness to afford a residue which was dissolved in 1:1 diethyl ether-petroleum 
ether. The insolubles (1 .48 g) were removed via filtration and the filtrate evaporated to give the title compound 
as a foam (15.52 g, 83% yield). 

Step C: 6-chloro-4-<^opfopyl-3.4-dihydro-1-(4-rnethyo 

Oxidation of 6-chloro-4-cydopropy^3,4-dihy 
t hyl] quinazolin-2(1 H)-one (3.62 g, 7.0 mmol) in 25 ml DMF using peracetic acid (14.7 ml of 32% in acetic acid, 
70 mmol) and potassium fluoride (2.03g, 35 mmol) was complete after 24h at room temperature. The desired 
product was isolated as a light yellow foam in high yield (2.55 g) following aqueous workup using sodium thio- 
sutfate, sodium bicarbonate, water and brine. 
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NMR (CDCIa): 8 0.23-0.65(m, 4H), 1.21-1.32(m. 1H), 2.78{br s, 1H), 3.80(s. 2H), 4.84(s, 1H), 5.04(s, 2H) f 
5.83(s, 1H), 6.71(d, J=8.8 Hz, 1H) 6.83(d, J=8.6 Hz, 2H). 7.08(d J=7.5 Hz, 1H),7.16(dd, J=8.9, 4.0 Hz, 3H). 

Step D : 6-Chloro^4-cydopropyt^(2-etrK)xyfre^ 
2(1H)-one 

The title compound was prepared from 6-chloro-4-cydo propyW-(2- hydroxymet hyl )- 1 -(4-met hoxybe nzyl)- 
3,4-dihydroquinazolin-2(1 H>-one (1 .05g, 2.93 mmol) after treatment with sodium hydride (470mg 60%in min- 
eral oil, 11.7mmol) and ethyl iodide (1.17ml, 14.65mmol) in DMF. Aqueous extractive workup similiar to that 
of Example 14, Step B afforded 1.25g of an oil carried onto Step B. 

Step E : 6-CMoro-4-cydopropy1-4-(2-ethoxyn^^ 

In a manner according to Example 14, step C, the title compound was prepared from 6-chloro-4- 
cydopropyi^(2^thoxyn^hyl)-3-ethyl-H4-methoxybenzyl)-3, 4-dihydroquinazolin-2(1H)-one (210 mg, 
0.226 mmol) using 50% trif luoroacetic acid in methylene chloride to give 250 mg (23%, two steps) of a white 
solid after silica gel chromatography (30:70 ethyl acetate-hexane) and recrystallization from ethyl acetate- hex- 
ane: 

iH NMR (CDCI3): 6 0.39 (d, 2H); 0.55 (m, 2H); 0.95 (m.1H), 1.16 (t. J=6.9 Hz, 3H); 1.30 (t, J=6.9 Hz, 3H); 3.48 
(q, J=8.95 Hz, 2H) 3.74 (d, J=2.4. 2H), 3.67 (q, J=4.9 Hz, 2H); 3.88 (q, J=7.1, 2H); 6.66 (d, J=8.3, 1H); 7.15 
(dd, J=2.2,8.4, 1H); 7.21 (d, J=2.1, 1H); 7.79 (br s, 1H). 
mp: 128-1 30°C 

EXAMPLE 52 

(+/-) 6-Chloro-4-cydopropyl-4-(2-ethoxymethyl)-3 > 4 4-dihydroquinazolin-2(1H)-one 

Step A: 6-Ch[oro-4-cydopropyl-4-(2-ethoxy^ 

The title compound was prepared from 6-chloro-4-cyclo propyl-4-(2- hydroxymet hyl)- 1 -(4-met hoxybe rtzyl)- 
3,4-dihydroquinazolin-2(1 H)-one (2.80 g, 7.55 mmol) after treatment with sodium hydride (755 mg 60% in min- 
eral oil, 18.9 mmol) and ethyl iodide (1 .0 ml, 12.5 mmol) in DMF (30 ml). Aqueous extractive workup of a portion 
of the DMF reaction mixture (5ml) was carried out as described in Example 14, Step B to afford 220 mg of an 
oil after silica gel chromatography. 

Step B: 6-CMoro-4-cydopropyl-4-(2-ethoxymethy1^ 

In a manner according to Example 14, step C, the title compound was prepared from 6-chlon>4- 
<^opropyl^(2^thoxyrr^hyi>1-(4-methoxybenzyl)-3.4-^ (220 mg, 0.55 mmol) 

using 50% trifiuoroacetic add in methylene chloride to give 75 mg of a white solid after silica gel chromatog- 
raphy (30:70 ethyl acetate-hexane) and recrystallization from ethyl acetate-hexane: 

iH NMR (CDCI3): 6 0.35 (m, 1H); 0.45 (m, 2H); 0.58 (m,1H), 1.22 (t, J=6.8 Hz, 3H); 1.33(m. 1H); 3.56 (m, 2H) 
3.66, 3.72 (dd, J=9.0, 34, 2H), 5.41(s, 1H), 6.71 (d, J=8.4, 1H); 7.17 (m, 2H); 8.57 (br s, 1H). 
mp: 172-173°C 

EXAMPLE 53 

(+/-) 6-Chloro-4-tydopropyM-(meth^ H)-one 

Step A: 6-Chloro-4-cydopropyl-4~(methoxymethyl)-^ 
2(1H)-one 

The title compound was prepared from 6-chloro-4-<^dopropyW-(2-hydroxymeth 
3 4-dihydroquinazolin-2(1H)-one (340 mg, 0.92 mmol) after treatment with sodium hydride (110 mg 60% in 
mineral ofl, 2.76mmoJ) and methyl iodide (285 ml, 4.59 mmol) in DMF. Aqueous extractive workup similiar to 
that of Example 14, Step B afforded 700 mg of an oil. 
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Step B: g-CMgg-4-g^ 

In a manner according to Example 14, step C, the title compound was prepared from 6-chloro-4- 
cydopropyM-(methoxymet hyl)-3-met hyt-1 -{4-met hoxybenzyi)-3, 4-dihydroquinazo)in-2(1 H)-one (2 1 0mg, 
0.226 mmd) using 20% trifluoroacetic acid in methylene chloride overnight to give 107 mg (30%, two steps) 
of a white solid after sOica gel chromatography (30:70 ethyl acetate- hexane) and recrystallization from ethyl 
acetate- hexane: 

'H NMR (CDCI3): 8 0.23 (m, 2H); 0.51 (m, 2H); 1.10 (m t 1H), 3.19 (s, 3H) 3.37(s, 3H), 3.80 (dd, J=11.0, 18.4 
Hz, 2H);6.68 (d, J=8.3, 1H); 7.11(d, J=2.2, 1H); 7.16 (dd, J=2.2,8.4, 1H); 8.17 (brs, 1H). 
mp: 194-196°C 

EXAMPLE 54 

(+/-) 6-Chlc<o-4-cydopropyM-(2-propy 

Step A: 6-Chicco-4-<^opropyM-(2-propynyk)xyrnethyl 
quinazolin-2(1 H)-one 

The title compound was prepared from 6-chloro^cydopropyM-(2-hydroxymethy1)-1-(4-methoxybenzy1)- 
3,4-dihydroquinazolin-2(1H)-one (300 mg, 0.845 mmd) after treatment with sodium hydride (106 mg 60% in 
mineral oil, Z54 mmd) and propargyl bromide (841 ml, 8.45 mmd) in DMF. Aqueous extractive workup simfliar 
to that of Example 14 Step B afforded 450 mg of an oil. 

Step B: j^Chloro-f-c^^ 

In a manner according to Example 14, step C, the title compound was prepared from 6-chloro-4- 
cydopropyW-(propynytoxymethyl^ 

(210 mg, 0.226 mmd) using 50% trifluoroacetic acid in methylene chloride to give 75 mg (26%, two steps) of 
a white solid after silica gel chromatography (30:70 ethyl acetate- hexane) and crystallization from diethyl 
ether-petroleum ether 

'H NMR (CDCI3): 5 0.33 (m, 2H); 0.58 (m, 2H); 1.54 (m,1H), 2.26(t,J=2.4Hz. 1H); 2.5(t,J=2.4Hz, 1H); 5(4.02 
(q, J=11.0 Hz, 2H); 4.19 (d, J=2.3 Hz, 2H); 4.30(dd, J=2.5, 18.2 Hz, 1H); 4.78 (dd, J=2.5, 18.0 Hz, 1H); 5.18 
(m, 4H);.6.70 (d, J=8.5, 1H); 7.18 (dd, J=2.2,8.4, 1H) 7.22(d, J=2.1, 1H); 8.00 (brs, 1H). 
mp: 124-126°C 

EXAMPLE 55 

(+/-) 6-Chloro-4-cydopropyM-(2-propenyloxymet hyl>3-(2-propenyl)-3 t 4-dihydroquinazolin-2(1 H)-one 

Step A: 6-CHkjro-^ 
quinazdin-2(1 H)-one 

The title compound was prepared from 6-chloro-4-cydopropyl -4-(2- hydroxymet hyl)- 1 -(4-met hoxy-ben- 
zyl)-3,4-dihydroquinazdin-2(1H)-one (250 mg, 0.71 mmol) after treatment with sodium hydride (84.2 mg 60% 
in mineral oil, 2.11 mmol) and ally! bromide (610 pi, 7.05 mmd) in DMF. Aqueous extractive workup similiar to 
that of Example 14, Step B afforded 500 mg of an oil. 

Step B : 6-Chloro-4-cydopropyl-4-(2-propenyloxy^ 

In a manner according to Example 14, step C, the title compound was prepared from 6-ch!oro-4- 
cydopropyi^(propeny!oxyTnethy1)-3-(2-propeny1)-1-(4-rnethoxy benzyt)-3,4-dihydroquinazolin-2(1H)-one 
(210mg, 0.226 mmd) using 30% trifluoroacetic add in methylene chloride to give 70 mg (30%, two steps) of 
a white sdid after silica gel chromatography (30:70 ethyl acetate-hexane) and recrystallization from methylene 
chloride-petroleum ether 

1 H NMR (CDCI3): 6 0.23 (m, 2H); 0.51 (m, 2H); 1 .10 (m,1 H), 3.69 (d, J=2.Hz, 2H);.3.92 (m, 2H); 4.35 (dd, J=6.3, 
35.7 Hz, 2H); 5.18 (m, 4H); 5.82(m,1 H); 6.05 (m,1H), 6.64 (d, J=8.5, 1H); 7.14 (dd, J=2.2,8.4, 1H) 7.22(d, J=2.2, 
1H); 7.89(brs,1H). 
mp: 121-121.5°C 
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EXAMPLE 56 

(+/-) j^Chjorcgj^ H)-one 

Step A: 6-Chloro-4-cydopropyl-4-(3-nitrote 4-dihydroqui- 
nazolin-2(1H)-one 

The title compound was prepared from 6-chloro-4-cydo propyl ^(2-hydroxymethy1)-1-(4*methoxyben- 
zyi)-3 t 4^ihydroqurnazolin-2(1H)-one (570 mg, 1.55 mmol) after treatment with 3-nitrobenzenesulfonyl chlor- 
ide (346 mg, 1.56 mmol) and 4-N,N-dirnethy1amino- pyridine (191 mg, 1 .56 mmol) in methylene chloride at 0°C 
warming to ambient temperature overnight Aqueous extractive workup in ethyl acetate using 10% citric acid, 
sodium bicarbonate, water and brine afforded 540 mg of an oil after concentrating to dryness. After silica gel 
chromatography (1 :1 ethyl acetate- hexane) 250 mg of the title compound was isolated as a colorless solid. 

Step B: 6 I Cjjoro-^cydop^ 

The reaction of 6-chloit>-4^cyclopropyM-(3-nitroberfzene- sutfonyloxymethyl>-1-(4-methoxybenzyi)-3,4- 
dihydroquinazolin-2(1H)-one (110 mg, 0.197 mmol) with phenol (70.7 mg, 0.751 mmol) and cesium carbonate 
(245 mg, 0.751 mmol) was carried out overnight at 80° C in dioxane. Aqueous extractive workup using 10% 
sodium hydroxide, water and brine afforded 120 mg crude product which was purified by column chromatog- 
raphy to afford 75 mg of the title compound. 

Step C : 6-Chloro-4-cydopropyM-(phe 

In a manner according to Example 14, step C, the title compound was prepared from 6-chloro-4- 
cydopropyl-4-(phenoxymethylH-(^ quinazolin-2(1H)-one (75 mg, 0.167 mmol) 

using 50% trifluoroacetic acid in methylene chloride to give 25 mg of a white amorphous solid after purifying 
the crude product by preparative HPLC (C18 reverse-phase) and lyophilizing from dioxane- water. 
'H NMR (CDCW: 8 0.39-0.56 (m. 4H); 0.51 (m, 2H); 1.45 (m,1H); 4.11-4.17(m,2H); 5.53(s,1H); 6.60-7.42(m, 
8H); 8.65 (brs,1H) 

EXAMPLE 57 

(+/-) 6-Chloro-4-(2-furyl)-3-methy^ H)-one 

Step A: 6-Chloro-4-(2-furyf)-quinazolin-2(1 H)-one 

In a manner according to Example 72, step A., the title compound was prepared from 3.0 g (19.7 mmol) 
5-ch)oroanthranilonitrile and 98.3 mmol 2-furyllithium in THF to give 4 g of a solid. 

Step B: j^CNoro-j^ 

In a manner according to Example 14, step A, the title compound was prepared from 6-chloro-4-(2-furyi)- 
quinazolin-2(1 H)-one (100 mg, 0.405 mmol) to give 78 mg of an ofl. 

Step C: 6-Chloro-4~(2-fury1H-(4-rre 

In a manner according to Example 25, step C, the title compound was prepared from 6-chloro-4-(2-furyl)- 
4-(2-propenyl)-3,4-dihydroquinazolin-2(1 H)-one (78 mg, 0.270 mmol) to give 39 mg of an oil. 

Step D: 6-Chloro-4-(2-furylH-(4-rrrethoxy^ 

In a manner according to Example 14, step B, the title compound was prepared from 6-chloro-4-(2-furyl)- 
1-(4-methoxyt>erizy1)-4-(2-propen (39 mg, 0.090 mmol) to give 53 mg of 

an oil. 
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Step E: 6-CNoro^(2-furyfr3-methyl^^ 

In a manner according to Example 14, step C, the title compound was prepared from 6-cWoro-4-(2-furyi)- 
1-(4HT»ethoxybenzyi)-3-methyt-4-<2-propeny1)-3, 4-dthydroquinazoltn-2(1 H)-one (53 mg, 0.09 mmol) to give 6 
mg (22%) of a solid. 

*H NMR (COaa): 8 2.78 (s, 3H); 2.74-2.85 (m, 1H); 3.09 (dd f J=10,16.5, 1H); 5.05-5.17 (m, 2H); 5.53-5.69 (m, 
1H); 6.40 (dd, J=1.8,3.3, 1H); 6.47 (d, J=3.3, 1H); 6.66 (d f J=2.2. 1H); 6.70 (d, J=8.4, 1H); 7.10 (dd, J=Z2,8.4. 
1H); 7.40 (t, J=0.8, 1H); 8.66 (br s, 1H). (amorphous) 

EXAMPLE 58 

6-Chloro-3,4-dirrydro-4-ethynyM(2-prop^^ 

Step A: 4-Chloro-2(3-triisopropylsaylpropynoy1)aniline 

(TriisopropylsDyl)acetylene (5.05 ml, 22.51 mmol) was added dropwise over 5 min to a stirred solution of 
butytlithium (Z5 M solution in hexanes, 7.5 ml, 18.75 mmol) in dry THF (22.5 ml) at -78°C under argon. The 
solution was warmed to 0°C and a solution of 6-amino-3-chloro-N-met hoxy-N-methylbenzamide (1 .61 g, 7.50 
mmol) in dry THF (7.5 ml) was added dropwise over 5 min. Residual amide was washed in with dry THF (2 
ml) and after 1 h saturated ammonium chloride solution (10 ml) and water (10 ml) were added. The mixture 
was extracted with ethyl acetate (300 ml) and was washed with brine, dried (Na^C^) and evaporated in vacuo 
to a dark orange oil. The crude product was purified by flash column chromatography on silica (ethyl acet- 
ate/hexane gradient, 0-10% ethyl acetate) to give the title compound (2.34 g, 93%) as a bright yellow oil: 
'H NMR (CDCI3): 8 1.13-1.21 (m, 21 H), 5.80 (br s, 2 H), 6.61 (d, J = 8.8 Hz, 1 H), 7.23 (dd, J = 8.8 and 2.4 
Hz, 1 H), 8.16 (d, J = 2.4 Hz, 1 H). 

Step B: 6-Chloro^triisopropylsirylethynylquinazolin-2(1H)-one 

A solution of potassium cyanate (0.949 g, 11.70 mmol) in water (1.4 ml) was added to a stirred solution of 
4~chloro-2(3-tf isopropylsilylpropynoyl) aniline (1.961 g, 5.84 mmol) in 24:1 glacial acetic acid/water (25 ml) at 
0°C. The solution was stirred for 1 h and was warmed to RT. After a further 1 h, potassium cyanate (0.953 g, 
11.74 mmol) was added. After 2 h, the mixture was diluted with ethyl acetate (150 ml) and was washed with 
water (3x40 ml) and brine, dried (Na2S0 4 ) and evaporated in vacuo azeotroping with toluene (3x50 ml), to a 
yellow ol. The crude product was purified by flash column chromatography on silica (methanol/chlorofbrm gra- 
dient, 0-4% methanol) to give a yellow solid. The solid was crystallised from boiling hexane to give the title 
compound (0.735 g, 35%) as bright yellow crystals: mp 202-204°C (dec); 

'H NMR (CDCI3): 8 1.16-1.30 (m, 21 H), 7.48 (d, J = 8.8 Hz, 1 H), 7.68 (dd, J = 8.8 and 2.1 Hz, 1 H), 8.12 (d, 
J = 2.1 Hz, 1 H), 13.21 (br s, 1 H). 

StepC: 6-CNor^3 ! 4-dihyffi 

Allylmagnesium bromide (1 M solution in diethyl ether, 3.2 ml) was added dropwise to a stirred solution 
of 6-chloro-4-triisopropytsilyl et hynylqu inazol ir>-2(1 H}-one (463 mg, 1 .28 mmol) in dry THF (6.4 ml) at 0°C under 
argon. After 20 min, 1 M hydrochloric acid (5 ml) was added and the mixture was extracted with ethyl acetate 
(50 ml), washed with saturated sodium hydrogen carbonate solution and brine, dried (N32SO4) and evaporated 
in vacuo to a glass. The crude product was purified by flash column chromatography on sflica (eluting with 
0.4% ammonium hydroxide/4% methanol/chloroform) to give the title compound (503 mg, 97%) as a pale yel- 
low glass: 

1 H NMR(CDCl3): 8 1.06-1.08 (m, 21 H), £63 (d, J = 7.6 Hz, 2 H), 5.16 (dd, J = 17.1 and 1.7 Hz, 1 H), 5.25 (dd, 
J = 10.3 and 1.7 Hz, 1 H) t 5.47 (br s. 1 H), 5.81-5.92 (m, 1 H), 6.74 (d, J = 8.5 Hz, 1 H), 7.14 (dd, J = 8.5 and 
2.2 Hz, 1 H), 7.40 (d, J = 2.2 Hz, 1 H), 9.33 (br s, 1 H). 

Step P: g-Chlon^^^ 

Tetra butyl ammonium fluoride (1M solution in THF, 0.179 ml) was added to a stirred solution of 6-chloro- 
3,4-dihydro-4(2-propeny!)-4-triisopro (66 mg, 0.163 mmol) in dry THF (1 .0 

ml). After 30 min, saturated ammonium chloride solution (0.5 ml) and water (5 ml) were added and the mixture 
was extracted with ethyl acetate (20 ml), washed with brine, dried (N^OJ and evaporated in vacuo to a glass. 
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The crude product was crystallised from methylene chloride/hexane to give the title compound (23.8 mg v 59%): 
mp: 162-164°C. 

'H NMR (COaj: 5 2.63 (dd, J = 13.4 and 8.5 Hz, 1 H), 2.67 (s, 1 H), Z72 (dd, J = 13.4 and 6.3 Hz, 1 H), 5.20 
(d, J = 17.1 Hz, 1 H), 5.29 (d, J = 10.0 Hz, 1 H), 5.35 (br s, 1 H), 5.79-5.90 (m, 1 H), 6.69 (d, J = 8.5 Hz, 1 H), 
5 7.20 (dd, J = 8.5 and 2.3 Hz, 1 H), 7.39 (d, J = 2.3 Hz, 1 H), 7.72 (br s, 1 H). 

EXAMPLE 59 

w 

Step A: 6-Chloro-3 t 4^ihydro-1(4-methoxybenz^ H)- 
one 

Sodium hydride (35 mg, 1 .46 mmol) was added to a stirred solution of 6-chloro-3,4-dihydn>4{2-propenyl)- 
15 4-triisopropylsilytethyTiylquinazolin-2(1H)-one (464 mg, 1 .15 mmol), sodium iodide (16 mg, 0.11 mmol) and 4- 
methoxybenzyl chloride (0.156 ml, 1.15 mmol) in dry DMF (5 ml). After 1 h more sodium hydride (24 mg, 1.00 
mmol) was added. After a further 1 h, 1 M hydrochloric acid (5 ml) was added and the mixture was extracted 
wit h ethyl acetate, washed with water (3x20 ml), sodium hydrogen carbonate solution and brine, dried (Na^SO^ 
and evaporated in vacuo . The resulting oil was purified by flash column chromatography on silica (dry loaded, 
20 eluting with an ethyl acetate/hexane gradient, 5-15% ethyl acetate) to give the title compound (165 mg, 32%) 
as an ofl: 

<H NMR(CDCl3): 6 1.10 (s, 21 H), 2.57-2.71 (m, 2 H), 3.77 (s, 3 H), 5.08 (d, J = 18.3 Hz, 1 H), 5.10 (d, J = 18.3 
Hz, 1 H), 5.17 (dd, J = 17.1 and 1.7 Hz, 1 H), 5.27 (dd, J = 10.3 and 1.7 Hz, 1 H), 5.79-5.92 (m, 1 H), 6.73 (d, 
J = 8.6 Hz, 1 H), 6.84 (dd, J = 6.6 and 2.0 Hz, 2 H), 7.10 (dd, J = 8.6 and 2.4 Hz, 1 H), 7.17 (dd, 6.6 and 2.0 
25 Hz. 2 H), 7.45 (d, J = 2.4 Hz. 1 H). 

Step B: 6-Chloro>3,4^ihydro-4^thynyl"3-methyl-4 (2-propeny1)quinazolin-2(1H)-one 

Sodium hydride (11 mg, 0.458 mmol) was added to a stirred solution of 6-chloro-3,4-dihydro-1(4- 
30 methoxyberizy1)-4{2-propeny1)-4-^ (160 mg, 0.306 mmol) and me- 

thyl iodide (0.021 mi, 0.337 mmol) in dry DMF (1 .5 ml). After 30 min. 1 M hydrochloric acid (1 .0 ml) was added 
and the mixture was extracted with ethyl acetate, washed with water, saturated sodium hydrogen carbonate 
solution and brine, dried (Na^SCX*) and evaporated in vacuo to an oil. The crude product was dissolved in dry 
THF (1.0 ml) and tetiabutylammonium fluoride (1 M solution in THF, 0.4 ml) was added with stirring. After 30 
35 min, saturated ammonium chloride solution (1 .0 ml) and water (5 ml) were added and the mixture was extracted 
with ethyl acetate (20 ml), washed with water and brine, dried (Na^SO^ and evaporated in vacuo. The resulting 
oil was purified by flash column chromatography on silica (dry loaded, eluting with an ethyl acetate/hexane 
gradient, 10-40% ethyl acetate) to give a colorless glass. This product was dissolved in dry methylene chloride 
(4 ml) and trif luoroacetic acid (2 ml) was added with stirring. After 16 h, the solution was evaporated in vacuo. 
40 The residue was dissolved in ethyl acetate and was washed with saturated sodium hydrogen carbonate solu- 
tion and brine, dried (Na^SO*) and evaporated in vacua The resulting glass was purified by flash column chro- 
matography on silica (dry loaded, eluting with an ethyl acetate/hexane gradient, 20-50% ethyl acetate) to give 
a colorless solid, which was crystallised from methylene chloride/hexane to give the title compound (49 mg, 
61%): mp 165-166°C; 

45 iH NMR (CDCI3): 5 2.62 (dd, J = 13.9 and 6.6 Hz, 1 H), 2.75-2.83 (m, 1 H), 2.79 (s. 1 H). 3.22 (s, 1 H). 4.98- 
5.11 (m,.2 H), 5.50-5.66 (m, 1 H), 6.73 (d, J = 8.5 Hz, 1 H), 7.16 (dd, J = 8.5 and 2.2 Hz, 1 H), 7.39 (d, J = 22. 
Hz, 1 H), 9.18 (brs, 1 H). 

EXAMPLE 60 

50 

6-Chloro-4-cydopropytmethyl-3,4-dihy^ H)-one 

1-Methyl-3-nitro-3-nitrosoguanidine (1.47 g, 10.0 mmol) was added portionwise to a stirred mixture of die- 
thytether (15 ml) and 40% potassium hydroxide (4.5 ml) at 0°C. After 15 min the resulting yellow ether solution 
55 of diazomethane (8 ml) was added to a stirred solution of 6^hloro-3,4^ihydro-4(2-propenyl)-4- 
m'isopropylsQylethynylquinazolin-2(1HH>ne (236 mg, 0.586 mmol) in ether (4 ml) at 0°C. Palladium acetate (3 
mg, 0.013 mmol) was added and after 20 min, more diazomethane solution (1 ml) was added. After a further 
20 min, glacial acetic acid (2 ml) was added and the solution was diluted with ethyl acetate, washed with water. 
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saturated sodium hydrogen carbonate solution and brine; dried (Na^O*) and evaporated in vacuo to a glass. 
The crude product was dissolved in dry THF (4 ml) and tetra butyl ammonium fluoride (1 M solution in THF, 0.6 
ml) was added with stirring. After 15 min, saturated ammonium chloride solution (1 ml) and water (5 ml) were 
added and the mixture was extracted with ethyl acetate, washed with brine, dried (Na^SO*) and evaporated 
5 in vacuo. The resulting oil was purified by flash column chromatography on silica (dry loaded, eluting with an 
ethyl acetate/hexane gradient, 10-100% ethyl acetate) to give the title compound (59.1 mg, 39%) as a glass: 
*H NMR (CDCIa): 8 0.06-0.15 (m, 1 H), 0.45-0.58 (m, 1 H), 0.80-0.92 (m, 1 H), 1.75 (dd, J = 13.9 and 7.6 Hz, 
. 1 H), 1.99 (dd, J = 13.9 and 5.85 Hz, 1 H), 2.66 (s, 1 H), 5.59 (br s, 1 H). 6.69 (d, J = 8.5 Hz, 1 H). 7.18 (dd. J 
= 8.5 and 2.2 Hz, 1 H), 7.40 (d, J = 2.2 Hz, 1 H), 8.07 (br s, 1 H). 

10 

EXAMPLE 61 

6-Ch)oro-3,4^ihydro^ethynyM-propy1quinazolin-2-(1H)-one 

f5 Step A: 6-Chloro-3,4^ihydro-4-propyM-trii^ H)-one 

Propytmagnesium chloride (2 M solution in diethylether, 1.5 ml), was added dropwise over 15 minutes to 
a stirred mixture of 6-chloro-4-triisopropy1sQylethynytquinazdin-2(1H)^>ne (361 mg, 1 .00 mmol) and magne- 
sium bromide etherate (516 mg, 2.00 mmol) in dry diethylether (5 ml) at 0°C. After 30 min the mixture was 
20 poured into 1 M hydrochloric acid solution (5 ml), extracted with ethyl acetate (10 ml) and was washed with 
saturated sodium hydrogen carbonate solution (2x10 ml) and brine (10 ml), dried (Na^SC^) and evaporated in 
vacuo to give the title compound as a yellow oil (330 mg, 88%): 

*H NMR (CDCfa): 8 0.90 (t, J = 7.3 Hz, 3 H), 1.08 (s, 21 H), 1.39-1.55 (m, 2 H), 1.79-1.95 (m, 2 H), 5.50 (br s, 
1 H), 6.72 (d, J = 8.5 Hz, 1 H), 7.14 (dd, J = 8.5 and 2.2 Hz, 1 H), 7.39 (d, J - 22. Hz, 1 H), 8.91 (br s. 1 H). 

25 

Step B: 6-CMoro-3,4^ihydro-4^thynel-4-propytquinazolin-2(1H)-one 

Tetra butyiammonium fluoride (1 M solution in THF, 0.087 ml) was added to a stirred solution of 6-chloro- 
3,4-dihydro-4-propy!-4-triisop (30 mg, 0.079 mmol) in dry THF (1 ml). Af- 

30 ter 10 minutes the reaction was quenched with a saturated ammonium chloride solution (10 ml) and was ex- 
tracted into ethyl acetate, washed with water (5 ml) and brine (5 ml), dried (NajSO^ and evaporated in vacuo . 
The resulting yellow oil was triturated with hexanes to give the title compound (13 mg, 66%) as a crystalline 
solid: mp 87-87.5°C; 

'H NMR (CDCI 3 ): 8 0.92 (t. J = 7.3 Hz, 3 H), 1.35-1.52 (m, 2 H), 1.80-2.18 (m, 2 H), 2.64 (s. 1 H). 5.37 (br s. 1 
as H), 6.68 (d, J = 8.5 Hz, 1 H), 7.19 (dd, J = 8.5 and 2.1 Hz, 1 H), 7.37 (d. J = 2.1 Hz, 1 H), 7.69 (br s, 1 H). 

EXAMPLE 62 

6-Chloro-3,4-dihydro-4-ethynyl^propan-2-ylquinazolin-2(1H)-one 
40 ' 

Isopropylmagnesium chloride (2 M solution in diethyl ether, 1.0 ml) was added to a stirred mixture of 6- 
chloro-4^triisoprepylsily1ethynylquinazoJin-2(1H)-one (180 mg, 0.50 mmol) and magnesium bromide etherate 
(258 mg, 1.00 mmol) in dry diethyl ether (2.5 ml) at 0°C under argon. After 30 min the mixture was warmed 
to RT for 15 min. 1 M hydrochloric acid (5 ml) was added at 0°C and after stirring for 15 min was extracted 

45 with ethyl acetate (30 ml), washed with saturated sodium hydrogen carbonate solution and brine, dried 
(Na2S0 4 ) and evaporated in vacuo. The resulting oil was dissolved in dry THF (5 ml) and tetra butyiammonium 
fluoride (1 M solution in THF, 0.6 ml) was added with stirring. After 15 min, saturated ammonium chloride sol- 
ution (2 ml) and water (2 ml) were added and the mixture was extracted with ethyl acetate (20 ml), washed 
with water and brine, dried (Na2S0 4 ) and evaporated in vacuo. The resulting oil was purified by flash column 

so chromatography on silica (dry loaded, eluting with an ethyl acetate/hexane gradient 10-1 00% ethyl acetate). 
The resulting glass was further purified by preparative HPLC (C-18, acetonitrfle/water/0.1 % TFA) to give the 
title compound (51.5 mg, 41%) as a colorless glass: 

*H NMR (CDCI3): 6 0.94 (d, J = 6.7 Hz, 1 H), 1.05 (d, J = 6.7 Hz, 1 H). 2.12 (septet, J = 6.7 Hz, 1 H), 2.65 (s, 
1 H), 5.43 (br s, 1 H), 6.68 (d, J = 8.5 Hz, 1 H), 7.18 (dd, J = 8.5 and Z2 Hz, 1 H), 7.37 (d, J = 2.2 Hz, 1 H), 
55 7.91 (brs,1 H). 
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EXAMPLE 63 

9-Chloro-1 ,1 1-dihydro-1 1-ethynyl-3-oxo-oxazolo(4,3-c]- quinazolin-2(1 H)-one 

5 Step A: 6-Chloro-3,4Htihydn>-4-hydroxymethy^ 

Difeopropoxy(methy1)sDylmethyl magnesium chloride (as a saturated solution in THF, 4.5 ml) was added 
to a stirred mixture of 6^cro-4-trusopropytsilyl et hynylquinazol in-2(1 H)-one (1 .08 g, 3.00 mmol) and magne- 
sium bromide etherate (1.55 g, 6.00 mmol) in dry diethyl ether (24 ml) at 0°C under argon. Grignard solution 

10 (4.5 ml) was added twice more at 15 min intervals, at which point the starting material had been consumed. 
After a further 14 h, 1 M hydrochloric arid (25 ml) was added and the mixture was extracted with ethyl acetate 
(100 ml), washed with saturated sodium hydrogen carbonate solution and brine, dried (Na^SO^ and evapo- 
rated in vacuo. The resulting ofl was purified by flash column chromatography on sOica (eluting with an ethyl 
acetate/hexane gradient, 5-40% ethyl acetate)to give an oil which was dissolved in 32% peracetic acid solution 

15 in acetic actd (10 ml) diluted with glacial acetic acid (5 ml). Potassium fluoride (1.05 g, 18.07 mmol) was added 
at 0°C and after 16 h at room temperature the mixture was diluted with ethyl acetate (1 00 ml) and was washed 
with water (3x20 ml), 10% sodium thiosulfate solution (2x20 ml), sodium hydrogen carbonate solution (3x20 
ml) and brine, dried (Na^SO^ and evaporated in vacua The resulting gum was triturated with dtchloromethane 
to give the title compound (0.815 g, 69%) as a pale yellow solid: mp 87-92°C; 

20 'H NMR (de-DMSO): 5 1.01 (s, 21 H), 3.57 (s, 2 H), 5.31 (br s, 1 H), 6.74 (d, J = 8.5 Hz, 1 H), 7.20 (dd, J = 8.5 
and 2.4 Hz, 1 H), 7.29 (d, J = 2.4 Hz, 1 H), 9.35 (br s, 1 H). 

Step B: 9-Chloro-1,11-dihydro-3-oxo-11-triisopropylsi^ 

25 Carbonytdiimidazole (20.59 mg, 0.127 mmol) was added in one portion to a stirred solution of 6-chloro- 
3,4^ihydro^hydroxymethyl^triisop (50 mg, 0.127 mmol) in dry DMF 

(2 ml) at room temperature. After 22 hours, sodium hydride (97%, 12.56 mg, 0.523 mmol), was added and after 
an additional 30 min the mixture was poured into ethyl acetate, washed with water (3x15 ml) and brine (2x15 
ml), dried (Na^SO^ and evaporated in vacuo. The resulting solid was purified by flash column chromatography 

3D on sQica (eluting with 5% methanoJ/chloroform) to give the title compound (48 mg, 90%) as a crystalline solid: 
mp 189-190°C; 

1 H NMR (CDCIa): 5 0.98 (s, 21 H), 4.64 (d, J = 7.9 Hz, 1 H), 4.92 (d, J = 8.2 Hz, 1 H), 6.97 (d, J = 8.5 Hz, 1 H), 
7.10 (d, J = 2.1 Hz. 1 H), 7.37 (dd, J = 8.5 and 2.1 Hz, 1 H) 8.55 (br s, 1 H). 

35 Step C: 9-Chloro-1,11-dihydro-11-ethyn^ 

Tetra butyl ammonium fluoride (1 M solution in THF, 0.125 ml) was added to a stirred solution of 9-chloro- 
1,11-dihydro-3^xo-11-triisopropylsi^ (48 mg, 0.114 mmol) in dry 

THF (2 ml) at room temperature. After 1 h the reaction was quenched with saturated ammonium chloride sol- 
40 ution (10 ml), extracted into ethyl acetate, washed with water (10 ml) and brine (10 ml), dried (NajSO*) and 
evaporated in vacuo. The resulting solid was purified by flash column chromatography on silica (eluting with 
10% methanol/chloroform) to give a solid which was recrystallized from ethyl acetate/hexanes to give the title 
compound (25.4 mg, 83%): mp 234-235°C; 

'H NMR (CDCI3 + 2 drops CD 3 OD): 6 2.80 (s, 1 H), 4.62 (d, J = 8.2 Hz, 1 H), 4.95 (d, J = 8.5 Hz. 1 H), 6.96 (d, 
45 J = 8.5 Hz. 1 H), 7.10 (d, J = 2.1 Hz. 1 H), 7.32 (dd, J = 8.5 and 2.1 Hz, 1 H). 

EXAMPLE 64 

6-Chloro-3 > 4-dihydro^ethynyl^hydroxymethy1quinazolin-2(1H)-one 

so ' ~ " ~~ ~~ ' ~ " ^ ' 

Tetrabutylammonium fluoride (1 M solution in THF 0.895 ml) was added to a stirred solution of 6-chloro- 
3,4-dihydro-4-hydroxymethyl-4~tri!SO (320 mg, 0.814 mmol) in THF (2 

ml). After 20 min the reaction was quenched with saturated ammonium chloride solution (5 ml), extracted with 
ethyl acetate (15 ml), washed with water (10 ml) and brine (10 ml), dried (Na^SO^ and evaporated in vacuo . 

55 The crude residue was triturated with cold methylene chloride to give the title compound (170 mg, 89%): mp 
268-269°C; 

iH NMR (de-DMSO): 8 3.54-3.67 (m, 3 H), 5.38 (t, J = 6.1 Ha 1 H), 6.78 (d, J = 8.5 Hz, 1 H), 7.23 (dd. J = 8.5 
and 2.1 Hz, 1 H), 7.30 (d, J = 2.1 Hz, 1 H), 7.36 (s. 1 H), 9.41 (br s, 1 H). 
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EXAMPLE 65 

9-Chloro-1,11-dihydrO"11-ethyny1oxazoio[4 t 3-c)quinazolirv2(1H)-one 

5 6-Chlon>3,4^ihydro-4-ethynyM~hydra H)-one (60 mg, 0.253 mmd) was added to 

a solution of formaldehyde (37 wL% in water, 1 ml) and formic acid, (96%, 1 ml) and the mixture was heated 
at 95-1 00°C for 3 h. The mixture was cooled, basif led with saturated sodium hydrogen carbonate solution, ex- 
tracted into ethyl acetate, washed with brine (2x10 ml), dried (NajSC^) and evaporated. Methanol (5 ml) and 
1 M NaOH (1 ml) were added to the residue and after stirring for 0.5 h the solvent volume was reduced in vacuo 

10 and the residue was extracted into ethyl acetate, washed with brine, dried (NajSC^) and evaporated in vacuo . 
The crude residue was purified by flash column chromatography on silica (eluting with 1 0% methanoi/chloro- 
form) to give the title compound as a crystalline solid (56 mg, 90%): mp 201-203°C; 
'H NMR (CDCIa): 6 2.60 (s, 1 H), 4.00 (d, J = 7.63 Hz, 1 H), 4.60 (d, J = 7.63 Hz, 1 H), 5.12 (d, J = 4.27 Hz, 1 
H), 5.48 (d, J = 4.27 Hz, 1 H), 6.82 (d, J = 8.55 Hz, 1 H), 7.18 (d, J = 2.14 Hz, 1 H), 7.25 (dd, J = 8.55 and 2.14 

f5 Hz, 1 H), 8.55 (br s, 1 H). 

EXAMPLE 66 

6-Chloro-3,4-dihydro-4-etriylox H) -one 

20 " ------- - 

Sodium hydride (16 mg, 0.667 mmd) was added to a stirred solution of 6-chloro-3,4-dihydro-4-ethynyl-4- 
hydroxy-methytquinazolin-2(1 H)-one (48 mg, 0.203 mmol) in dry DMF (0.4 ml). After 2 min ethyl iodide (18 ml, 
0.225 mmol) was added and after a further 1 h, saturated ammonium chloride solution (1 ml) was added and 
the mixture was extracted with ethyl acetate (50 ml), washed with water and brine, dried (Na^O^ and evapo- 
25 rated in vacuo. The resulting oil was purified by flash column chromatography on silica (dry loaded, eluting 
with an ethyl acetate/hexane gradient, 25-100% ethyl acetate) to give the title compound (23 mg, 43%) as a 
glass: 

*H NMR (CDCI3): 6 1.20 (t, J = 6.8 Hz, 1 H), 2.62 (s, 1 H), 3.S&-3.69 (m,4 H), 5.59 (br s, 1 H), 6.69 (d, J = 8.5 
Hz, 1 H), 7.21 (dd, J = 8.5 and 2.2 Hz, 1 H), 7.37 (d, J = 2.2 Hz, 1 H), 7.77 (br s, 1 H). 

30 

EXAMPLE 67 

6-Chloro-3,4-dihydro-4~ethynyM(2-m 

35 Step A: 6-Chloro-3,4-dihydro-4(2-metrK)^ 
2(1H)-one 

2-Methoxyethoxymethyi chloride (0.171 ml, 1.50 mmol) was added to a stirred solution of 6-chlon>3,4- 
dihydro-4-hydroxymethyl-4-titsop (196 mg, 0.50 mmol) and N,N-diiso- 

40 propylethylamine (0.261 ml, 1.50 mmol) in dry THF (0.5 ml). After 45 min the mixture was diluted with ethyl 
acetate, washed with 1 M hydrochloric acid solution, saturated sodium hydrogen carbonate solution and brine, 
dried (Na2S0 4 ) and evaporated in vacuo . Trie resulting oil was purified by flash column chromatography on 
silica (eluting with 5% methanol/chloroform) to give the title compound (240 mg, 100%) as an oil: 
iH NMR (CDCI3): 8 1.07 (s, 21 H), 3.36 (s, 3 H), 3.37-3.80 (m, 6 H), 4.68 (d, J = 6.9 Hz. 1 H), 4.74 (d, J = 6.9 

45 Hz, 1 H) t 5.80 (d. J = 1.5 Hz, 1 H), 6.74 (d, J = 8.5 Hz, 1 H), 7.14 (1H dd, J = 8.5 and 2.1 Hz, 1 H). 7.39 (d, J 
= 2.1 Hz, 1 H), 9.56 (br s, 1 H). 

Step B: 6-Chloro-3,4-dihydro-4-ethynyl-4-(2-methoxyethoxy methyloxymethyl)quinazolin-2(1H)-one 

so Tetra butyl ammonium fluoride (1 M solution in THF, 57 ul) was added to a stirred solution of 6-chloro-3,4- 
dirtydro-4(2-methoxyethoxymetriyloxyi^ (250 mg, 0.519 

mmol) in dry THF (1 ml). After one hour the solution was poured into saturated ammonium chloride solution 
and was extracted with ethyl acetate (1 5 ml), washed with water (2x1 0 ml) and brine (2x1 5 ml), dried (Na2S0 4 ) 
and evaporated in vacuo. The resulting oQ was purified by flash column chromatography on silica (eluting with 

55 10% met hand/chloroform) to give an oil which was further purified by preparative HPLC (C-1 8, acetonitrile/wa- 
ter/0.1% H3PO4) to give the title compound (21 mg, 12%) as an ofl: 

iH NMR (CDCI3): 5 2.64 (s, 1 H), 3.37 (s, 3 H), 3.59 (m, 4 H), 3.76 (d, J = 9.7 Hz, 1 H), 3.83 (d, J = 9.7 Hz, 1 
H), 4.73 (d, J = 6.9 Hz, 1 H), 4.77 (d, J = 6.9 Hz, 1 H), 6.11 (br s, 1 H), 6.75 (d, J = 8.5 Hz. 1 H), 7.18 (dd, J = 
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8.5 and 2.1 Hz, 1 H), 7.3(d, J = 2.1 Hz, 1 H), 9.27 (br s, 1 H). 
EXAMPLE 68 

5 6-Chloro-3,4-dihydro-4^thynyl-4-rr^^ quinazoltn-2(1 H)-one 

Chloromet hylmet hyl ether (1 .20 ml 1 6.1 mmol) was added to a stirred solution of 6-chloro-3,4-dihydro-4- 
ethynyl-4-hydroxymethylquinazolin-2(1 H)-one (80 mg, 0.338 mmol), and N,N-diisopropylethy1amine (Z8 ml, 
16.1 mmol) in dry THF (10 ml). After 1 h the mixture was poured into ethyl acetate, washed with water (15 ml) 
10 and brine (2x15 ml), dried (Na^O^ and evaporated in vacuo . The resulting yellow solid was purified by flash 
column chromatography on silica (eluting with 5% methanol/chloroform) to give an oil which was further puri- 
fied by preparative HPLC (C-18, acetonHrfle/water/0.1% H*P0 4 ) to give the title compound (10 mg, 11%) as 
a crystalline solid: mp 101-102°C; 

'H NMR (CDCIa): 5 Z65 (s, 1 H), 3.33 (s, 3 H), 3.71 (d, J = 9.8 Hz, 1 H), 3.77 (d, J = 9.8 Hz, 1 H), 4.65 (d, J = 
is 6.7 Hz, 1 H), 4.69 (d, J = 6.7 Hz, 1 H), 5.63 (br s, 1 H), 6.69 (d, J = 8.5 Hz, 1 H), 7.21 (dd, J = 8.5 and 2.4 Hz, 
1 H), 7.39 (d, J = 2.4 Hz, 1 H), 7.91 (br s, 1 H). 

EXAMPLE 69 

20 6-Chloro-3,4-dihydro-4-ethynyM(2-rre^ 

2-Methyl-2-propene (5 ml) was condensed on to a frozen solution of 6-chk>ro-3,4-dihydro-4-ethynyl-4- 
hydroxymethyfquinazolin-2(1H)-one (89 mg, 0.376 mmol) and concentrated sulfuric acid (70 ml) in dioxane (5 
ml) at -78°C. The mixture was warmed 0°C, stoppered and then stirred at RT for 96 h. The solution was poured 

25 into saturated sodium hydrogen carbonate solution, extracted with ethyl acetate, washed with water and brine, 
dried (Na^O*) and evaporated in vacuo . The resulting oil was purified by flash column chromatography on 
silica (dry loaded, eluting with 2% methanol in chloroform) to give a glass which was crystallised and then 
recrystaliised from methylene chloride/hexane to give the title compound (47 mg, 43%): mp 193-195°C; 
iH NMR (CDCIa): 8 1.16 (s, 9 H), 2.57 (s, 1 H), 3.51 (d, J = 8.6 Hz, 1 H), 3.59 (d, J = 8.6 Hz, 1 H), 5.62 (br s (1 

30 H), 6.70 (d, J = 8.5 Hz, 1 Hz), 7.20 (dd, J = 8.5 and 2.2 Hz, 1 H), 7.36 (dd, J = 2.2 Hz, 1 H), 8.10 (br s. 1 H). 

EXAMPLE 70 

6-Chloro-3,4-dihydro-4-ethynyM(2-furyl)quinazolin-2(1H>-one 

35 

Step A: 6-Chloro-3,4-dihydro-4(2-fui^)^tri 

Butyllithhjm (2.5 M solution in hexanes, 20 ml) was added over 5 min to a stirred solution of furan (4.40 
ml, 60.5 mmol) in dry THF (50 ml) at 0°C under argon. After 30 min the resulting solution (20 ml) was added 

40 dropwise to a stirred mixture of 6^loro-4-triisopropylsilytethynyl-2(1H)-quinazolinone (1.083 g, 3.00 mmol) 
and magnesium bromide etherate (1 .551 g, 6.01 mmol) in dry diethyl ether (15 ml) at 0°C under argon. After 
1 h more a-lithiofuran (50 ml) was added and the mixture was warmed to RT. After 1 h, saturated ammonium 
chloride solution (20 ml) was added and the mixture was extracted with ethyl acetate (100 ml), washed with 
brine, dried (NajSO^ and evaporated in vacuo. The crude product was purified by flash column chromatog- 

45 raphy on silica (dry loaded, eluting with an ethyl acetate/hexane gradient, 20-40% ethyl acetate) to give the 
title compound (1.057 g, 82%) as a tan solid: 

'H NMR (CDCI3): 8 1.09 (s, 1 H), 5.47 (br s, 1 H), 6.31 (dd, J = 3.2 and 1.9 Hz, 1 H), 6.38 (dd, J = 3.2 and 0.9 
Hz, 1 H), 6.72 (d, J = 8.5 Hz, 1 H), 7.20 (dd. J = 8.5 and 2.4 Hz, 1 H), 7.33-7.36 (m, 2 H), 7.79 (br s, 1 H). 

so Step B: 6-CMoro-3,4^ihydro-4-ethynyl-4(2-furyl) quinazolin-2(1H)-one 

Tetra butyl ammonium fluoride (1 M solution in THF, 3.3 ml) was added to a stirred solution of 6-chloro-3,4- 
dihyo^o^2-furyl)^lriisopropylsilylethyn ylquinazolin-2(1 H>one (0.999 g, 2.328 mmol) in dry THF (6 ml). After 
15 min, saturated ammonium chloride solution (5 ml) and brine (5 ml) were added and the mixture was extracted 
55 with ethyl acetate (50 ml), washed with brine, dried (Na2S0 4 ) and evaporated in vacuo . The residue was puri- 
fied by flash column chromatography on sOica (eluting with 2% methanol in chloroform) to give a solid which 
was recrystaliised from methylene chloride to give the title compound (0.538 g, 85%): mp 213-215°C; 
iH NMR (CDCIa): 6 2.79 (s, 1 H), 6.07 (br s, 1 H), 6.32 (dd, J = 3.4 and 2.0 Hz, 1 H). 6.38 (dd, J = 3.4 and 0.9 
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Hz, 1 H), 6.77 (d, J = 8.5 Hz, 1 H), 7.19 (dd, J = 8.5 and Z2 Hz. 1 H), 7.29 (d, J = Z2 Hz, 1 H), 7.38 (dd. J = 
2.0 and 0.9 Hz, 1 H), 9.04 (br s. 1 H). 

EXAMPLE 71 

5 

6-Chloro-3,4^ihydro^eth^ 

Step A: 6-Chloro-3,4-dihydro-4-ethynyi-4(2-furyj)-1 (4-methoxybenzyl)quinazolin-2(1 H)-one 

10 Sodium hydride (33.6 mg, 1.40 mmol) was added to a stirred solution of 6-ctiloro-3,4-dihydro-4-ethynyi- 
4{2-furyf)quinazo!in-2(1H)-one (0.333 g, 1.22 mmol) and sodium iodide (22.5 mg, 1.50 mmol) in dry DMF (2 
ml). After 10 min 4-methoxybenzyl chloride (0.180 ml, 1 .33 mmol) was added and after a further 30 min satu- 
rated ammonium chloride solution (2 ml), water (2 ml) and e hyi acetate (20 ml) were added, and the mixture 
was washed with water (2x20 ml) and brine, dried (Na^SO*) and evaporated In vacuo . The resulting oil was 

15 purified by flash column chromatography on silica (dry loaded, eluting with an ethyl acetate/hexane gradient 
30-40% ethyl acetate) to give the title compound (0.264 g, 55%) as a pale tan solid: 

1H NMR (CDCIa): 8 2.82 (s, 1 H), 3.77 (s, 3 H), 5.08(d, J = 16.4 Hz, 1 H), 5.15 (d, J = 16.4 Hz, 1 H), 5.63 (br s, 
1 H), 6.35 (dd, J = 3.3 and 1.7 Hz, 1 H), 6.37 (dd, J = 3.3 and 1.0 Hz, 1 H), 6.77 (d, J = 8.8 Hz, 1 H), 6.82 (d, 
J = 8.8 Hz, 2 H), 7.12-7.18 (m, 3 H), 7.31 (d. J = 2.4 Hz, 1 H), 7.41 (dd, J = 1.7 and 1.0 Hz, 1 H). 

20 

Step B: 6-Chloro-3,4-dihydro-4-ethyr^ 

Sodium hydride (14.4 mg, 0.600 mmol) was added to a stirred solution of 6-chk>ro-3 f 4-dihydro-4-ethynyl- 
4(2-furyl>-1(4-methoxybenzyl)quinazolin-2(1 H)one (202. 1 mg, 0.514 mmol) in dry DMF (2 ml). After 10 min me- 

25 thy! iodide (32 ml, 0.514 mmol) was added and after a further 20 min saturated ammonium chloride solution 
(2 ml), water (2 rrd) and ethyl acetate (20 ml) were added, and the mixture was washed with water (2x20 rrd) 
and brine, dried (Na^SO^ and evaporated in vacuo. The resulting oil was purified by flash column chromatog- 
raphy on silica (dry loaded, eluting with 20% ethyl acetate/hexane) to give a glass which was crystallized from 
ethyl acetate/hexane to give the title compound (134.2 mg, 64%): 

30 1H NMR (CDCI3): 5 2.85 (s, 1 H), 3.06 (s, 3 H), 3.77 (s, 3 H), 5.11 (d, J = 16.4 Hz, 1 H), 5.19 (d, J = 16.4 Hz, 1 
H), 6.37 (dd, J = 3.4 and 1.8 Hz, 1 H), 6.58 (dd, J = 3.4 and 1.0 Hz, 1 H), 6.73 (d, J = 8.8 Hz, 1 H), 6.84 (d, J 
= 8.8 Hz, 2 H), 7.10 (dd, J = 8.8 and 2.4 Hz, 1 H), 7.16 (d, J = 2.4 Hz, 1 H), 7.1 9 (d, J = 8.8 Hz, 2 H), 7.38 (dd, 
J = 1.8 and 1.0 Hz, 1 H). 

35 Step C: 6-Chloro-3,4^ihydro-4-ethyny^ 

Trifluoroacetic acid (2 rrd) was added to a solution of 6-chloro-3 f 4-dihydro-4-et hynyM(2-furyl)- 1 (4- 
methoxybenzyl)-3-rnethylquinazolin-2(1 H)-one (85.1 mg, 0.209 mmol) in dry dichloromethane (2 ml). After 40 
min the resulting deep purple solution was evaporated in vacuo to a glass. Triethylamine (4 ml) and dichloro- 
40 methane (2 ml) were added and the solution was evaporated in vacuo to an orange glass which was purified 
by flash column chromatography on silica (dry loaded, eluting with an ethyl acetate/hexane gradient, 30-40% 
ethyl acetate) to give a solid which was recrystallized (ethyl acetate/hexane) to give the title compound (10.7 
mg, 18%): mp 194-198 °C (dec); 

*H NMR (CDCI3): 8 2.84 (s, 1 H), 3.00 (s. 3 H), 6.36 (dd, J = 3.3 and 1.7 Hz. 1 H), 6.61 (dd, J = 3.3 and 0.7 Hz, 
45 1 H), 6.71 (d, J = 8.5 Hz, 1 H), 7.12 (d, J = 2.4 Ha 1 H), 7.18 (dd, J = 8.5 and 2.4 Hz, 1 H), 7.37 (dd, J = 1.7 
and 0.7 Hz, 1 H), 7.94 (br s, 1 H). 

EXAMPLE 72 

so (+/-) 6-Chloro^,4-dicydopropylmethyt-3,4^dirydroquinazolin-2(1 H)-one 

Step A 6-Chlc<o^ t 4-dK2-propeny1)-3 t 4^ihydroquinazolin-2(1 H)-one 

Allyl magnesium bromide (32.8 ml, 1.0M in ether), was added dropwise to a solution of 5-chloroanthrani- 
55 lonrbDe in 40 ml dry ether at 0°C. The bath was removed and stirred for 30 min. Cooled to 0°C and dimethyl- 
carbonate (3.3 ml, 39.3 mmol) was added. The bath was removed and stirred for 2 h. Ether was added and 
8.79 g of a yellow solid was filtered off and dried by suction. 
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Step B: 6-Chloro^,4^K2-propenylH^4H^^ 

In a manner according to Example 25, step C, the title compound was prepared from 6-chloro-4,4-dH(2- 
propenyl)-3,4-dihydroquinazolin-2(1H)-one (8.79 g, 13.1 mmol) to give 990 mg of a yellow solid. 

Step C: 6-CMoroj4 I 4-djcyc^ 

In a manner according to Example 24, step B, the title compound was prepared from 300 mg (0.783 mmol) 
6-chloro^,4-dK2-propenyl)-1-(4-r^^ to give 303 mg of a solid. 

Step D : 6 = Chjoro-4 ! 4^ 

In a manner according to Example 14, step C, the title compound was prepared from 108 mg (0.263 mmol) 
6-chlc*c^,4-di(^ctopropy1methyM^ H)-one to give 40 mg (53%) 

of a solid. 

'H NMR (CDOa): 5 -0.05-0.02 (m, 2H); 0.06-0.16 (m, 2H); 0.35-0.43 (m, 2H); 0.43-0.54 (m, 2H); 0.58-0.69 (m. 
2H); 1.68 (dd, J=6.7,14.3, 2H); 1.80 (dd, J=6.6,14.5, 2H); 5.36 (br s, 1H); 6.68 (d, J=8.4, 1H); 7.06 (d, J=2.2, 
1H); 7.12 (dd, J=2.2,8.4, 1H); 8.13 (br s, 1H). mp: 183-185°C 

EXAMPLE 73 

(+/-) 9-Chloro- 1 0b-(2-furyl>- 1 t 2,3 l 10b-tetrahydropyrrolo[1 t 2-c]quinazolin-5(6H)-one 

Step A : 6-Chloro-4^2-furyl>^(3-rrydroxypfopy^ H)-one 

In a manner according to Example 25, step A, the title compound was prepared from 6-chloro-4(2-furyl>- 
4-(2-prop«nyl)-3 i 4-dihydroquinazolin-2(1H)-one (192 mg, 0.665 mmol) to give 124 mg of a foam. 

Step B: (+/-) j^Chjgrio-IOj^ 

In a manner according to Example 25, step E, the title compound was prepared as the unexpected product 
from 124 mg (0.381 mmol) of 6-Chlorc^2-fury1}^(3-hydroxypropv^^ to 
give 8 mg (8%) of a solid: 

1 H NMR (CDCI3): 8 2.02-2.09 (m, 2H); 2.29-2.37 (m, 1H); 2.90 (ddd, J=2.2,6.1,12, 1H); 3.71-3.75 (m, 2H); 6.05 
(dd, J=0.9,3.3, 1H); 6.23 (dd, J=1.8,3.1, 1H.); 6.72 (d, J=8.4, 1H); 7.16 (dd, J=2.4,8.4, 1H); 7.27 (d, J=2.4, 1H); 
7.31-7.32 (m,1H). 
mp: 264°C (dec) 

EXAMPLE 74 

(♦/-) 1 0-Chloro-1 1 b-cydopropytmet hyl- 1 , 1 1 b-dihydro-2H, 6H-[1,3]oxa2ino[4,3-c]quinazolin-6(7H)-one 

Step A: 6-Chloro-4-cydopropy1rriethy1^(2-pro 

In a manner according to Example 24, step B, the title compound was prepared from 6-chloro-4;4-di-(2- 
propenyl)-3,4-dihydroquinazolin-2(1H)-one (1.95 g, 7.42 mmol) to give 1.8 g of a foam. 

Step B: 6-Chloro-4-cydopropylmethyl-4-(2-hydro^ 

In a manner according to Example 22, step A the title compound was prepared from 6-chloro-4- 
cydopropylrriethyt-4-(2-propenyl)-3,^ (1.8 g, 6.64 mmol) to give 847 mg of a 

foam. 

Step C: (+/-) 10-Chloro-11b-cydopropylrre^ 
one 

6-Chlcro-4-cydopropylmethyl-4-(2-r»ydroxy ethy1)-3,4-dihydroquinazolin-2(1H)-one (100 mg, 0.356 
mmol) was refluxed in 1 ml formic acid and 1 ml formalin under argon for 1 h. The reaction was cooled, basrfied 
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with 10% UajCO^ extracted with chloroform, washed with water, brine, dried over Na^O*, filtered and the 
solvent removed in vacuo to give an oil. The oil was dissolved in 3 ml methanol and 2 ml 2N NaOH and stirred 
for 15 min. The solvent was removed, water was added, extracted with EtOAc, washed with water, brine, dried 
over MgS0 4 , and the solvent removed in vacuo to give 56 mg (54%) of a solid. 
5 'H NMR (CDCIa): 8 -0.25-(-)0.17 (m, 1H); -0.05-0.02 (m. 1H); 0.28-0.36 (m, 1H); 0.38-0.46 (m, 1H); 0.48-0.57 
(m, 1H); 1.49 (dd, J=6.6,14.5, 1H); 2.01 (dt, J=1.8,13.4, 1H); 2.27-2.36 (m, 2H); 3.94 (td, J=2.3, 12.4, 1H); 4.11 
(dd, J=5.1,12.1, 1H); 4.48 (d, J=10.3, 1H); 5.86 (d, J=10.3, 1H); 6.60 (d, J=8.4, 1H); 7.00 (d, J=2.2, 1H); 7.14 
(dd, J=2.2,8.4, 1H); 7.67 (br s. 1H). 
mp: 197-198°C 

10 

EXAMPLE 75 

(+/-) 1Q-Chtoro-1 1 b-cydopropytmethyM ,11 b-dihydro-2H f 6H-{1 ,3]oxazino[4,3-c]quinazolin-4,6(7H)-dione 

15 Step A: 6-Ch)oro-4-<^opropylmethyM-(4-^^ 

In a manner according to Example 24, step B, the title compound was prepared from 6-chloro-4,4-di-(2- 
propenyl)-1-(4-methoxybenzyl)-3,4-dihydroquinazolin-2 (1H)-one (356 mg, 0.914 mmol) to give 304 mg of an 
oil. 

20 

Step B: 6-Chlofo-4-cydopropylmethyl-4-(2-h 
one 

In a manner according to Example 22, step A, the title compound was prepared from 6-chloro-4- 
25 cydopropytmethyM-(4-methoxyt>enzy^ hydroquinazdin-2(1H)-one (304 mg, 0.766 

mmol) to give 155 mg of an oil. 

Step C: 6-Chloro-4-cydopropytmethyl-4-(2-hydroxyethyl)- 

30 In a manner according to Example 14, step C, the title compound was prepared from 6-chloro-4- 
cydopropytmethyf-4~(2-hydroxye^ (130 mg, 0.324 

mmol) to give 67 mg of a solid. 

Step D: (♦/-) 10-Chtoro-11b-cydoprop^ 
35 dione 



6-Chloro-4-cydopropylmethyl-4-(2^ (35 mg, 0.125 mmol), 

carbonyl diimidazole (22 mg, 0.137 mmol), and diisopropylethylamine (0.024 ml, 0.137 mmd) were dissolved 
in 2 ml dry THF and stirred under argon for 7 h. Diluted with EtOAc, washed with 1 M citric add, water, brine, 

40 dried over MgS0 4 , f Stored and solvent removed in vacuo to give an oi. The oil was dissolved in 1 ml DMF and 
20 mg NaH (60% in oil) was added and stirred for 2 h. The reaction was quenched with water and extracted 
with EtOAc. The organic layers were washed with water, brine, dried over MgS0 4l filtered, the solvent removed 
in vacuo, and chromatographed on silica gel using 5% methanol/chloroform to give 6 mg (16%) of a solid. 
'H NMR (CDCI3): 5 -0.24-(-)0.14 (m, 1H); 0.00-0.09 (m, 1H); 0.30-0.48 (m, 2H); 0.48-0.58 (m, 1H); 1.84 (dd, 

45 J=6.7,14.3, 1H); 1.98 (dd, J=6.5,14.4, 1H); 2.43-2.55 (m, 1H); 2.76-2.87 (m, 1H); 4.37-4.56 (m, 2H); 6.94 (d, 
J=8.4, 1H); 7.12 (d, J=2.0, 1H); 7.28 (dd, J=2.1,8.4, 1H); 9.14 (br s, 1H). mp: 195°C (dec). 

EXAMPLE 76 

50 (+/-)-6-ChloiiQ^ally1-3,4-dirryd 

Step A: (^/-)-6-Chlorc^isopropylquinazolin-2(1H)-one 

In the manner outlined in Example 72, step A, the title compound was prepared from 5-chloroanthranBo- 
55 nitrile. 

*H NMR(CDCl3): 5 0.75 (d. J=6.78, 3H), 1.06 (d, J=6.77, 3H). 2.22-2.35 (m. 1H), 6.79 (d, J=8.24, 1H), 7.26 (dd, 
J=8.06, 2.20, 1H), 7.63 (dd, J=8.79. 2.20, 1H). 7.92 (s, 1H). 
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Step B: (+/-)-6-Crrioro-4~allyl-3,4-diriydn^ 

In the manner outlined in Example 39, the title compound was prepared from (+/-)-6-Chloro-4- 
isopropylquinazoIin-2(1 H)-one. 
5 mp: 145-149°C 

*H NMR (CDCy: 6 0.85 (d, J=6.78 t 3H) f 0.98 (d. J=6.77, 3H), Z01 (m, 1H) P 2.55 (d, J=7.11, 2H), 5.01-5.09 
(m. 3H), 5.54-5.62 (m. 1H). 6.63 (d, J=8.61, 1H), 7.03 (d, J=2.20, 1H), 7.10 (dd, J=8.42 f 2.19, 1H), 7.97-8.18 
(m, 1H). 

10 EXAMPLE 77 

(+/-)-6-Chloro-4~n- propyl-3 t 4^ihydro-4-isopropylquinazolin-2(1 H)-one 

In the manner outlined in Example 92, the title compound was prepared from (+/-)-6-ch)oro-4-ally»-3,4- 
15 dihydro-4-isopropytquinazoliiv2(1H)-one. 
mp: 200-201X 

'H NMR(CDa 3 ): 6 0.75-2.10 (m, 5H), 0.81 (d, J=5.66. 3H), 0.87 ft J=6.41, 3H), 0.97 (d, J=6.60, 3H), 5.09 (br 
s, 1H), 6.65 (d, J=8.36, 1H), 6.99 (d, J=2.01, 1H), 7.09 (d, J=8.25. 1H), 8.58 (br s, 1H) 

20 EXAMPLE 78 

(+)-6-Chloro-4~n- propyl-3-methy»-3,4-dihyo^o-4^isopropylquinazolin-2(1 H)-one 

100 mg (0.36 mmol) of (+)-6-C hloro-4-cycto propyl- 3-rr»ethyl-3,4-dihydro^n-propylquiria2din-2(1H)one 
25 was dissolved in 20 ml methanol, treated with 30 mg Pd(OH) 10% on carbon and hydrogertated for 1 6 hr at 
40 psL Removal of the catalyst by filtration followed by concentration yielded a yellow solid. This solid was 
dissolved in 5 ml acetic acid, and treated with 17 mg Pt oxide under a 1 atm hydrogen atmosphere . After 24 
hr another 35 mg of Pt oxide added. After 16 hr the catalyst was filtered off and the acid solution was made 
pH=8 with cold 40 % NaOH and was extracted into EtOAc. The organic layer was washed with brine, dried 
30 over NaS0 4 and concentrated to yield a residue which was chromatographed on sOica gel using 1:3 
EtOAc:CHd 3 to give 35 mg (40%) of the title compound as a colorless solid, 
mp: 119-121°C 

1H NMR(CDd 3 ): 6 0.79 (d, J=6.77, 3H), 0.87 (d. J=6.78, 3H), 0.87-2.38 (m ,8H), 2.99 (s, 3H), 6.69 (d, J=7.88, 
1H). 6.88-6.92 (m, 1H), 7.02 (d, J=7.87, 1H). 7.12-7.16 (m, 1H), 8.20 (brs, 1H). 

35 

EXAMPLE 79 

(+/-)-6-Chloro-4-cydopropyM-e^ 

40 Step A: (+/-)-2,6-Dichloit>-4-cydopropy1-4-etrra 

To a stirring solution of 210 mg (0.68 mmol) of (+/-) 6-chtoro-4-cydopropyl-4-etr^ 
dihydroquinazoiin-2(1 H)-one in 10 ml of POCI* was added 80.2 mg (1 .50 mmol) of NH4CI and the mixture was 
heated at reflux for 2.5 hr. The POCI 3 was removed under reduced pressure. Hie residue partitioned between 
45 CHCI3 and 10% NaHC0 3 then washed with water and brine, dried over Na2S0 4 and concentrated to dryness 
to yield 1 70 mg of the title compound as a light yellow foam. 

1H NMR (CDCI 3 ): 6 0.48-.52 (m, 2H); 0.63-.76 (m, 2H); 1.16(t, J=7.1Hz, 3H); 1.40 (t, J=7.1Hz, 3H); 3.48 (q. 
J=7.0Hz, 3H); 3.72(d, J=1.5Hz, 3H); 3.74-3.94(m, 2H); 7.15-7.25 (m, 3H). 

50 STEP B: (+/- )-6-Chloro-4^dopropyl-4-ethoxymethyl-3-ethyl-3,4-dihydr^^ 

(+/-)-2,6-Dichloro-4-(^dopropyl-4-ethoxymethyl-^ (170 mg, 0.523 mmol) 

was combined with cyanamide (1.70 g) and the mixture was melted in a 60°C ofl bath. After 6h the mixture 
was partitioned between water and EtOAc. The organic layer was washed with water, brine, dried over N82SO4 
55 and concentrated to give a residue which was chromatographed on silica gel using 30:70 ethyl acetate-hexane. 
Crystallization from pet ether-diethyl ether afforded 41 mg (23%) of the title compound as a colorless solid. 
'H NMR(CDCt 3 ): 6 0.37(m, 2H); 0.65(m, 2H); 1.13ft 6.9Hz, 3H);1.30(m, 4H); 3.45(dd, J=7.0, 14.0Hz, 2H); 3.66- 
3.83(m, 4H); 7.00(d, J=9.1Hz, 1H); 7.20-7.24 (m, 2H); 8.47 (s. 1H). 
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mp: 148-1 50°C (dec) 

EXAMPLE 80 

5 (+/-)-6-Chloro^cydopropyM^ 

(+/-)-2 f 6-DichJofo^cydopropyl^ethoxymeth (68 mg, 0.28 mmd) as 

prepared in Example 79, Step A and met hoxyl amine hydrochloride (255 mg, 1.68 mmol) were dissolved in 8.0 
ml of pyridine to which cesium carbonate (339 mg, 1 .04 mmol) was added and the reaction mixture was stared 

10 at 50°C for 1 7h. The solvent was removed under reduced pressure and the residue partitioned between water 
and EtOAc The organic layer was washed with water brine, dried over Na2S0 4 and concentrated to yield a 
residue which was chromatographed on silica gel using 30:70 ethyl acetate-hexane then crystallized from die- 
thyl ether to give 65 mg colorless solid (23%) of the title compound isolated as the dihydrochloride salt 
m NMR (CDCIa): 6 0.28(m, 2H); 0.50(m, 2H); 1.02(m, 1H); 1.17ft 6.9Hz, 3H); 1.27ft J= 7.0Hz, 4H); 3.44- 

is 3.82(m, 9H); 3.66-3.83(m, 4H); 7.00(d, J=8.3Hz, 1H); 7.12(dd, J=6.3, 8.5Hz, 1H); 7.19(d, J=2.3Hz, 1H); 7.47 
(s, 1H). 

mp: 114-115°C 
EXAMPLE 81 

20 

(♦/-)-6-Chloro-4-cydopropyl-4-ethox^ 

(+/->-2,6-Dichloro-4-cyclopropyl-4-et hoxymet hyt-3-et hy1-3,4~dihydroquinazoline (1 50 mg, 0.458 mmol) as 
prepared in Example 79, Step Aand hydroxyl amine hydrochloride (160 mg, 2.29 mmol) were dissolved in 10.0 

25 ml of pyridine to which cesium carbonate (746 mg, 2.29 mmol) was added. The reaction mixture was stirred 
at 60°C for 4h. The solvent was removed under reduced pressure, the residue partitioned between water and 
EtOAc and the organic layer washed with water, brine, dried over Na 2 S0 4l The EtOAc was concentrated to 
dryness followed by silica gel chromatography using 30:70 ethyl acetate -hexane to afford the title compound 
crystallized from diethyl ether -petroleum ether 89 mg colorless solid (60%): 

30 iHNMR(CDaa):60.31(d, J= 5.3Hz, 2H); 0.52(dd, J=8.6, 16.7Hz.2H); 1.02(m, 1H); 1.06(m, 1H); 1.16ft 6.8Hz, 
3H); 1.27ft J= 6.8Hz, 3H); 3.43-3.72(m, 4H); 3.74(s 2H); 6.66(d, J=8.6Hz, 1H); 7.14(dd, J=2.0, 8.3Hz, 1H); 
7.21(d, J=2.0Hz, 1H); 7.60(br s, 2H). 

EXAMPLE 82 

35 

(+/-)-6-Chloro^phenyf-4-ethyn^ 

Step A: (+/-)-2,6-Dchioro^pheny1-4-ethyny1-3-m^ 

40 To a stirring solution of 1.50 g (4.80 mmol) of (+/-) 6-chloro-4-phenyi-4-ethynyi-3-methyt-3,4- 
dihydroquinazolin-2(1 H)-thione in in dry methylene chloride, 405 uJ of distilled sutfuryt chloride was added, and 
the bright yellow solution was stirred overnight under argon. The solvent was removed under reduced pressure, 
the crude iminochloride was dissolved in petroleum ether and the suspension filtered to remove inorganic sol- 
ids. The title compound was isolated after evaporation of the solvent and used directly in Step B. 

45 

Step B: (+/-)-6-Chloro-4~phenyl-4-ethy^ 

(+/-)-2,6-Di(^lon>4-phenyl-4-ethy^ (100 mg, 0.317 mmol) and me- 

thoxylamine hydrochloride (265 mg, 3.17 mmol) were dissolved in 8.0 ml of dimethoxyethane to which cesium 

so carbonate (310 mg, 0.95 mmol) was added and the reaction mixture was stirred at room temperature for 17 
hr. The solvent was removed under reduced pressure and the residue partitioned between water and EtOAc. 
The organic layer was washed with water, brine, dried over Na^SC^ and concentrated to yield a residue which 
was chromatographed on silica gel using 30:70 ethyl acetatehexane then crystallized from petroleum ether to 
give the title compound, 136 mg colorless solid (85%). 

55 ih NMR (CDCI3): 8 2.56(s, 3H); Z86(s, 1 H); 3.83(s 3H); 6.59(d, J=2.2Hz, 1 H); 6.90(d, J=8.5Hz, 1 H); 7.11 (dd, 
J=2.3, 8.5Hz, 1H); 7.39-7.42 (m, 3H); 7.59-7.65 (m. 3H); 7.47 (s. 1H). 
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EXAMPLE 83 

(+A)-6-Chloro^pheny>-4-ethynyl-3-^ 

5 (+/-)-2,6-Dk^oro^phenyM-ethyn^ mg, 0.317 mmol) as prepared 

in Example 82, Step A was first dissolved in dimethoxy ethane to which liquid ammonia was added before heat- 
ing to 1 10°C for 17h in a stainless steel bomb. The reaction mixture solvent was removed under reduced pres- 
sure and the residue was chromatographed on sOica gel using ammonia saturated chloroform and the product 
was lyophflized from dioxane to afford 53 mg of the title compound as a white solid. 

10 iH NMR.(CDCl3): 6 2.86(s, 1H); 3.01(s, 1H); 3.83(s 3H); 4.3CM.90(br s, 2H); 6.75(d. J=2.3Hz, 1H); 6.87(d, 
J=8.5Hz, 1H); 7.08(dd. J=2.3. 8.5Hz, 1H); 7.35-7.40 (m, 3H); 7.62-7.65 (m, 2H); 7.47 (s, 1H). 

EXAMPLE 84 

15 {♦/Jj^CMOK^j^ 

(+/-)-2,6-Dichloro^pheriyM~ethyny^3-meth (530 mg, 0.317 mmol) as prepared 

in Example 82, Step A was combined with cyanamide (1.50 g) and the mixture was melted in a 60°C oQ bath. 
After 3h the mixture was partitioned between water and EtOAc. The organic layer was washed with water, 
20 brine, dried over Na^O* and concentrated to give a residue which was chromatographed on silica gel using 
30:70 ethyl acetate-hexane, and recrystallized from ethyl acetate-hexane to give 250 mg (48%) of the title 
compound as a colorless solid. 

iH NMR (CDCy: 5 2.94(s,3H); 3.04(s, 1H); 6.90(d, J=1.9. 1H), 7.20(m, 2H), 7.38-7.46(m, 1H); 7.55-7.58(m, 
2H); 9.54(s, 1H). 
25 mp: 238-239*C (dec) 

EXAMPLE 85 

fc7j = g = Chlo^ 

30 

Step A: (+/-)-2,6-DcHoro-4-phenyM^th 

To a stirring solution of 1.50 g (4.80 mmol) of (+/-) 6-chloro-4-phenyl-4-ethyl-3-methyl-3, 4-dihydroquina- 
zdin-2(1H)-thione in dry methylene chloride, 405 uJ of distilled sutfuryi chloride was added, and the bright yel- 
35 low solution was stirred overnight under argon. The solvent was removed under reduced pressure, the crude 
iminochloride was dissolved in petroleum ether and the suspension filtered to remove inorganic solids. The 
title compound was isolated after evaporation of the solvent and used as is in Step B. 

Step B: (+/-)-6-Chloro^phenyM^thyt-3-methy^^ 

40 ""*" ^' * 

(+/-)-2 t 6-Dicrdoiio-4~pherTy1-4-etrry^ (100 mg, 0.313 mmol) was dissolved 

in 10.0 ml of ethanol in a 60 ml gas-tight bomb and cooled to 0°C before condensing -5 ml methytamine gas 
into the reaction mixture. The reaction mixture was stirred for 5 days at ambient temperature before removing 
the solvent under reduced pressure. The residue was partitioned between water and chloroform and the or- 

45 ganic layer was washed with water, brine, dried over Na2S0 4 and concentrated to yield a residue which was 
chromatographed on silica gel using chloroform. The product was recrystallized from ethyl acetate-hexane to 
afford 90 mg colorless solid (95%) of the title compound. 

'H NMR (CDCIa): 6 0.92(t, J= 7.3Hz, 3H); 2.24(q, J= 7.1Hz, 1H); 2.35(q, J= 7.1Hz, 1H); 2.64(s 3H); 3.15(s 3H); 
5.2(br s, 1/2H); 6.39(d, J= 2.4Hz, 1H); 7.02(dd, J= 2.3. 8.5Hz, 1H); 7.18 (br s, 1/2H); 7.29-7.48(m, 6H) 
50 mp:192-195°C(dec) 

EXAMPLE 86 

(^/-)-6-Chloro^phenyM-ethyt-3-methyl-3,4-dihydro-2 (1H)-hydrazinoquinazoline 

55 

(+/-)-2,6-Dicriloro-4-phenyl-4-ethy^3-n^thyl-3,4-dihyd (100 mg, 0.31 3 mmol) as prepared in 

Example 85, Step A was dissolved in 10.0 ml of ethanol to which hydrazine (100 mg, 98.3 ml, 3.13 mmol) was 
added and the reaction mixture was stirred at room temperature for 17 hr. The solvent was removed under 
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reduced pressure and the residue was chromatographed on silica gel using chloroform : chloroform-met hanoJ- 
ammonia 80:30:3 gradient to give the title compound as a tyophilized solid 28 mg (85%). 
iH NMR (CDCIa): 8 0.91(t, J=7.3Hz, 3H); 1.90( br s, 2H); 2.29(q, J= 7.2Hz, 1H); 2.51(q, J= 7.1Hz, 1H); Z94(s 
3H); 6.59(d, J=2.0Hz, 1H); 7.04(d, J=8.8Hz. 1H); 7.22(dd, J=2J2, 8.7Hz, 1H); 7.37-7.49 (m, 5H). 

5 

EXAMPLE 87 

(^A)^Chloro-4-phenyl-4^thyt-3-methyl-3 l 4^ihydfD-2(1 H)-iminoquinazdine hydrochloride 

10 (+/-)-2,6-Dichloro-4-phe nyW-et hy^3-nrethy1-3,4-dirrydroquinazo!ine (1 00 mg, 0.31 3 mmol) as prepared in 
Example 85, Step A was dissolved in absolute ethanol in a stainless steel bomb in which liquid ammonia was 
condensed then heated to 110°C for 17h. The reaction mixture solvent was removed under reduced pressure 
and the residue was chromatographed on silica gel using ammonia saturated chloroform and the product was 
tyophilized from dioxane to afford 43 mg (20%) of the title compound: 

15 <H NMR (CDCW: 8 0.93(t J=7.3Hz, 3H); 2.48(q, J= 7.3Hz, 1H); 2.53(q, J= 7.3Hz, 1H); 2.89(s 3H); 6.53(d, 
J=2.2Hz, 1H); 7.01(d, J=8.6Hz, 1H); 7.15(dd. J=2.2, 8.6Hz, 1H); 7.37-7.48 (m, 5H); 8.01(s, 2H); 11.22 (s,1H). 

EXAMPLE 88 

20 (+/-)-6-Chloro-4-cydopropyl-3-nre^ H)-methoxyliminoquinazoline 

Step A: (+/-)-2,6-DfcNoro-4^dopropyl-3-rTWthy^^ 

To a stirring solution of 50 mg (0.17 mmol) of (+/-) 6-Chlorc^cydopropyt^(^(toprop 
25 3,4-dihydroquinazolin-2(1H)-one in 3 ml of POCI3 was added 18.4 mg (0.34 mmol) of NH 4 CI and the mixture 
was heated at reflux for 2 hr. The POCL3 was removed under reduced pressure and the residue partitioned 
between CHCI 3 and ice water. The organic layer was washed with 1 0% NaHCO* brine, dried over Nd2S0 4 and 
concentrated to yield 90 mg of the title compound as an oil which was used as is. 
iH NMR (CDCLs): 8 (-) 0.17-1.48 (m, 10H), 1.72 (d, J=6.84, 2H), 3.42 (s, 3H), 7.20-7.35 (m, 3H). 

30 

Step B: (+/-)-6-CNcTO-4-cydopropy1-3-rnet^ H)-methoxy-Liminoqui- 
nazoline 



To a stirring solution of 185 mg (0.56 mmol) of (>/-)-2,6-Dichloro-4-<^opropyl-3^ethyM-cydopropyl- 
35 methyl-3,4-dihydroquinazoline in 2.4 ml of pyridine was added 141 mg (1.68 mmol) of methoxyfamine hydro- 
chloride and the mixture was stirred at 1 00°C for 1 6 hr. The solvent was removed under reduced pressure and 
the residue partitioned between water and EtOAc. The organic layer was washed with water, brine, dried over 
Na2S0 4 and concentrated to yield a residue which was chromatographed on silica gel using1:4 EtOAaCHCk 
to give 99 mg (55%) of the title compound as a white solid, mp: 90-92°C 
AO iH-NMR (CDCI3): 8 (-) 0.19-1.21 (m, 10H), 1.73 (ddd, J=111, 15.6, 5.0, 2H), 2.98 (s, 3H), 3.77 (s, 3H), 6.70 (m, 
1H), 7.11 (dd, J=8.49, 2.31, 1H), 7.21 (d, J=2.25, 1H), 7.66 (brs, 1H). 

EXAMPLE 89 

45 (+/-)-S-Chlc<o-4-(^dopropyl3-m 
line 

53.2 mg (0.17 mmol) of (+/-)-2,6-Di(*loro-4-cydopropyL3-m^ 
zoline was combined with an excess of cyanamkJe and the mixture was stirred at 50°C. After 1 6 hr the mixture 
50 was partitioned between water and CHCI3 and filtered through a celite pad. The organic layer was washed 
with water, brine, dried over NajSC^ and concentrated to give a residue which was chromatographed on silica 
gel using1:5 EtOAcCHCU to give 12 mg (22%) of the title compound as a colorless solid, 
mp: 222-226°C (dec) 

1 H NMR (CDCI3): 8 (-) 0.12-1.13 (m, gH), 1.43-2.05 (m, 3H). 3.39 (s, 3H), 7.30-7.50 (m. 3H), 9.21 (s, 1H). 

55 
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EXAMPLE 90 

6-ch1orp-4-cyctopropyl-2 t 2-dioxo-1 H-2,1 ,3-benzothiadiazine 

5 A solution of 1 .429 g (7.3 mmol) of cyctopropyi (4-chloroan fl in-2-yO ketone and 769 mg (8.0 mmol) of sul- 

famide in 35 mL of toluene was heated at reflux for 6 h using a Dean-Stark trap to remove water. After cooling, 
the solvents were removed and the residue triturated with 95:5 CHCI3-CH3OH. The resulting solution was chro- 
matographed on 100 g of fine S1O2 using 90:10 CHCI3-CH3OH to give 210 mg of a yellow solid. An anaytical 
sample was obtained by crystallization from butyl chloride to give a yellow crystals: mp: 202-204°C, 

10 iH NMR (CDCIa-CDaOD): 5 1 .23-1 .30 (m. 2H), 1 .42-1 .48 (m, 2H), 2.36-2.46 (m, 1 H), 4.20 (br s, 1 H), 7.025 (d, 
J=8.8 Hz, 1H), 7.49 (dd, J=8.8, 2.3 Hz, 1H), 7.968 (d. J=2.3 Hz, 1H). Anal. Calcd for C 10 H 9 aN 2 O 2 S : C 46.79 
H 3.53 N 10.91 Found: C 46.85 H 3.58 N 10.79. 

EXAMPLE 91 

15 

4-Ally1-6-chloro-4-cydoprop^ H-2,1 ,3-benzothiadiazine 

A solution of 179 mg (0.744 mmol) of 6-chlcro-4-cydopropy^2,2-dioxo-1H-2 ,1,3-benzothiadiazine in 5 mL 
of dry THF was added to 1 .9 mL of a 1 M ethereal solution of allyt magnesium bromide (Aldrich) dropwise under 
20 Ar. A slight yeOow color persisted, so an additional 0.5 mL of allytmag nesium bromide solution was added. The 
reaction was worked up by adding ice-water and extracting with two portions of CHCI* drying over MgS0 4 
and removing the solvents to give an oil which was chromatographed on 1 0 g fine Sr0 2 using 1 :3 EtOAohexane 
to give 115 mg of a colorless solid: mp: 112-113°C, 

1 H NMR (CDCI3): 5 0.28-0.45 (m, 2H), 0.50-0.70 (m, 2H), 1.43-1.53 (m, 1H), 2.47 (dd, J=14.4, 9.1 Hz, 1H), 
25 ZB5 (dd, J=14.4, 5.2 Hz, 1 H), 4.63 (s, 1 H). 5.20-5.32 (m, 2H), 5.58-5.72 (m, 1 H), 6.70 (d, J=8.3 Hz, 1H), 6.88 
(s, 1H), 7.188 (dd, J=8.3, 2.3 Hz, 1H), 7.23 (d, J=2.3 Hz, 1H). Anal. Calcd for C^sCII^S: C 52.26 H 5.06 
N 9.38 Found : C 52.14 H 4.96 N 9.11. 

EXAMPLE 92 

30 

6-chloro-4-cydopropyl3,4-dih^ H-2,1 ,3-benzothiadiazine 

A solution of 1 1 0 mg (0.37 mmol) of 4-Allyt-6-chloro-4-cydopropyl-3,4-dihydro-2,2-dioxo-1 H-2,1 ,3-benzo- 
thiadiazine in 12 mL of absolute ethanol was hydrogenated at 47 psi in the presence of 23 mg of 5% Rh-C for 
35 1h. After f Dtration of the catalyst the solution was evaporated to give a white solid which was crystallized from 
butyl chloride to afford 25 mg of a colorless solid: mp: 135-1 36° C, 

'H NMR (CDCIa): 6 0.25-0.45 (m, 2H), 0.46-0.70 (m, 2H), 0.93(t, J=7.3 Hz, 3H), 1.25-1.54 (m, 3H), 1.74-1.97 
(m, 2H), 4.49 (s. 1H), 6.68 (d, J=9.1 Hz. 1H), 6.88 (s, 1H), 7.12-7.22 (m, 2H). Anal. Calcd for C^TCINkOzS: 
C 51.91 H 5.70 N 9.31 Found: C 52.13 H 5.63 N 9.18. 

40 

EXAMPLE 93 

(+/-)-6-Chlofi>-4-ethynyt-3-hydroxy^ 

45 To 15 ml round bottomed flask containing (+/-)- 6-chloro^^thynyl^phenyi-3,4-dihydrD-2(1H)- 

quinazdinone (56 mg, 0.20 mmol) dissolved in 300 ml dioxane was added pyridinium g-toluenesulfonate 
(50.3mg, 0.20 mmol) and 5ml formalin solution (37% aqueous), and the reaction mixture was heated to 60°C 
for 96h. The reaction mixture was quenched into saturted sodium bicarbonate and extracted with ethyl acetate. 
The organic layer was washed with water, brine, dried over Na 2 S0 4 and concentrated to yield a residue which 

so was chromatographed on silica gel using 10:90 isopropanol-hexane to afford 45 mg (72%) of the title com- 
pound. 

*H NMR (CDCJ3): 6 3.02(s 1H); 4.85(d, J=11.0Hz, 1H); 5.02(d, J=10.7Hz, 1H); 6.74(d, J=8.6Hz, 1H); 6.94(d, 
J=2.2Hz, 1H); 7.16(dd, J=2^. 7.8Hz, 1H); 7.35-7.45 (m, 3H); 7.63-7.66 (m, 2H); 8.07 (br s,1H). 
mp = 138-140°C 

55 
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EXAMPLE 94 

(+A)-4^thynyl-6^ethanesijtfonar^ H)-quinazolinone 

5 Step A: 5-nitro-2-(1-imidazolecarbonylamino) benzophenone 

In a manner simfliar to Example 96, step D, 2-amino-5-nrtro benzophenone (24.22 g, 1 00 mmol) was reacted 
with 1,1'-carbonyldiimfdazole (20.3 g, 125 mmol) in dry, distilled THF (200 mJ) at 60°C to which 10% additional 
1 ,1 '-carbonyldiimidazde and imidazole (20.0 g , 294 mmol) were added to improve the yield of imidazolide. After 
10 aqueous workup, the product was crystallized from a minimum volume of ethyl acetate to afford 1 0.95 g (33%) 
of the title compound. 

Step B: Sjjjfrfr^jiyd^^ 

is To a 100 ml round bottomed flask with a stir bar and argon inlet was added 5-nrtro-2-(1-imidazolecarbo- 
nylamino) benzophenone (10.3 g, 30.6 mmol), imidazole (2.09 g, 30.6 mmol) and distilled, dry THF (200 mL). 
To this well stirred suspension was sparged methyl amine gas for 45 min and the resulting solution was stirred 
at room temperature for 17h. The solvents were removed in vacuo, the residue was partitioned between ethyl 
acetate and 10% citric acid, and the organic layer was washed with water, brine, dried over Na2S0 4 . The sol- 

20 vent was removed to yield a residue which was triturated with 1 :2 ethyl acetate-hexane and dried at 60°C in 
vacuo to afford 8.35 g orange solid (95%) of the title compound. 

. Step C: 6>Nitra-3-methyl-4-phenyl-3 t 4-dihydix>>2(1 H)-quinazolinone 

25 In a manner simfliar to Example 96, step F, 6- nitro-4- hydroxy- 3-met hyl-4-phenyl-3,4-dihydro-2(1 H)quina- 

zoiinone (7.00 g, 23.4 mmol) and 250 ml toluene was heated to reflux with water removal for 18h. The bright 
yellow-orange tetraene product was collected on a frit and dried in vacuo to afford 5.00 g (73%) of the title 
compound. 

30 Step D: 4-Ethynyl-3-methyl-6-nitro^phenyl-3,4^ihydro-2(1H)quinazolinone 

In a manner simfliar to Example 96, Step G, 6-nitro-3-methyl-4-phenyl-3,4-dihydro-2(1H)-quinazolinone 
(500 g, 17.8mmol) was reacted with sodium acetyfide suspension (8.07 ml of an 18% wt suspension in light 
petroleum, 30.3 mmol) in dry, distilled THF/DMF (1:1). Addition of 18-crown-6 and vigorous stirring at room 
35 temperature for three days was necessary to improve the yield. The reaction was quenched into 10% citric 
acid and extracted with ethyl acetate. The organic layer was washed with water, brine, dried over Na^O* and 
concentrated to yield a dark red-brown oil (6.80 g). The desired product was isolated by silica gel chromatog- 
raphy using 25:75 ethyl acetate-hexane affording a low isolated yield of the title compound (160 mg, 3% yield). 

40 Ste P E: 6-Amino-4-ethynyl-3-methyl-4-phenyl-3,4-dihv^ 

To a 25 ml three-neck round bottomed flask fitted with reflux condenser and stirring bar was added sodium 
carbonate (152 mg, 1.43 mmol) and sodium dithionite (198 mg, 1.14 mmol) dissolved in water and heated to 
65°C in an oil bath. A methanol solution of 4~ethynyl-3-methyl-6-nitro-4-ph 
45 none (100 mg, 0.325 mmol in 3 ml MeOH) was added by syringe to the reaction mixture and heated to reflux 
at 85°C for 2h. Ethyl acetate extraction of the aqueous reaction followed by water and brine washes afforded 
70 mg crude amino analog after drying over Na^C^, concentrating to dryness. After silica gel chromatography 
(80:20 ethyl acetate-hexane), 38 mg (42%) of the title compound was isolated. 

so Step F: (+/-)^Ethynyl-6-methanesufo 

In a dry 10ml round bottomed flask, 6-amino-4-ethyny^3-methyl-4-phenyl-3,^ 
none (10 mg, 0.031 mmol) was dissolved in 4 ml methylene chloride to which 0.50 ml dry, distilled pyridine 
and N,N-4-dimethylaminopyridine was added. Methanesulfonic anhydride (18.9 mg, 0.108 mmol) was added 
55 at 0°C, the reaction mixture was then warmed to room temperature and stirred for 4 days during which addi- 
tional methanesulfonic anhydride (0.108 mmol) was added. The reaction was quenched into 10% citric acid 
and extracted with ethyl acetate. The organic layer was washed with water, brine, dried over Na£0 4 and con- 
centrated to yield the desired product after silica gel chromatography using 25:75 ethyl acetate-hexane The 
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title compound (8.1 mg, 74% yield) was lyophflized from dioxane. 

1 H NMR(CDCl3):8Z84(s3H); 2.89(s 3H); 2.97(s, 1H);6.75-6.82(rn.3H); 7.12(dd, J=2.4 8.5Hz, 1H); 7.36-7.43 
(m, 3H); 7.63-7.60 (m, 2H); 8.17 (s,1H). 

5 EXAMPLE 95 

(+/-)-6-Chlofi>4-ethyrTyM-pte^ 

Step A: 6-Chloro-4-hydroxy-3-(4-methoxyte H)-quinazotinone 

10 

To a 100 ml round bottomed flask with a stir bar and argon inlet was added 5-chIoro-2-(1- 
imidazolecarbonylamino)benzophenone (4.0 g, 12.3 mmol), imidazole (837 mg, 12.3 mmol) and distilled, dry 
THF (70 mL). To this well stirred suspension, 4-methoxybenzyi amine (8.42 g, 61 .4 mmol) was added and the 
resulting solution stirred at 40°C for 96h. The reaction mixture was partioned between ethyl acetate and 1 0% 
is citric acid, the organic layer was washed with water, brine, dried over Na2S0 4 and concentrated to yield a re- 
sidue which was triturated with 1 :2 ethyl acetate- hexane and dried at 60°C in vacuo to afford 4.81 g white solid 
(99%) of the title compound. 

Step B: 6-Chlofo-3-(4-methoxybenzyl)-4-phen 

20 " ~ — ^— 

To a 250 ml round bottomed flask with a stirring bar, Dean-Stark trap, reflux condenser and an argon inlet 
was added 6-chloro-4-hydroxy-3-(4-metrK)xy^ g, 12.18 

mmol) and 1 00 ml toluene. The reaction was heated to reflux wit h water removal for 1 8h. Toluene was removed 
in vacuo and the residue triturated with hexane to crystallize the bright yellow tetraene product, which was 
25 collected on a frit and dried in vacuo to afford 4.35 g (95%). 

Step C: 6-Chloro-4~ethynyl-3^4Hmethoxybenzv^ 

To an oven dried, three-neck flask with a stirring bar, argon inlet and a thermometer was added 6-chloro- 
30 3-(4-methoxybenzyl)-4-phenyl-3,4-dih^ 10.1 mmol) and distilled, dry (70 mL). 

This solution was cooled in an tee bath and a suspension of sodium acetyl ide (8.07 ml of an 1 8% wt suspension 
in light petroleum, 30.3 mmol) was added in a syringe. The mixture was warmed to 0°C for 30 minutes at which 
point the yellow slurry changed to an orange solution. Further warming to room temperature and stirring for 
an additional 1h caused no additional color change. The reaction was quenched into 10% citric acid and ex- 
35 tracted with ethyl acetate. The organic layer. was washed with water, brine, dried over Na^C^ and concentrated 
to yield a yellow oil (9.08g) of which the 2 major products were the desired product. 6-chloro-4-ethynyl-3-(4- 
methoxybenzyl)-4-phenyl-3,4Kli-hyoVo-2(1H)-quinazolinone, and the hydroxy precursor, 6-chloro-4-hydroxy> 
3-(4-methoxyberizyl)-4-pheny»-3 f 4-dih Chromatography using 30:70 ethyl acetate- 

hexane afforded a low isolated yield of the title compound (380 mg, 10% yield). 

40 

Step D: 6-Chloro-4-ethynyl-4-phenyl-3,4^ihydro-2(1H)-quinazolin-one 

In a manner according to Example 14, step C, the title compound was prepared from 6-chloro-4-ethynyl- 
3-(4-methoxybenzyl}^phenyl-3,4-dihy^ (180 mg, 0.447 mmol) using 20% trifluoroa- 

45 cetic acid in methylene chloride after 1 7h to give 1 28 mg (99%) of a white solid after silica gel chromatography 
(1:1 ethyl acetate- hexane) and crystallization from chloroform: 

iH NMR (CDCIa): 8 2.93(s 1H); 5.66(s,1H), 6.78(d,J=8.6Hz, 1H); 6.94(d, J=2.4Hz, 1H); 7.18(dd, J=2.2, 10.7Hz, 

1H); 7.39-7.45 (m, 3H); 7.65-7.68 (m. 2H); 8.53 (s,1H). 

mp=174-175°C 

50 

EXAMPLE 96 

(+/-) 6-fluoro-3,4-dihydro-3-methyl-4-phenyl-4-ethynyl-2(1 H)-quinazolinone 

55 Step A: 6-fluoro-2-methyl-4-benzoxazocinone 

To a 250 mL round bottomed flask with a stirring bar and an argon inlet was added 5-f luoro-2-aminobenzoic 
acid (1 0.OOg, 64.46 mmol) and acetic anhydride (1 00 mL, 1 .060 mol). This mixture was heated at reflux for 6h 
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during which time the brown solid dissolved. The cooled reaction mixture was concentrated in vacuo and the 
solid residue was recrystaflized from boiling ethyl acetate to give B.02g of 6-fluoro-2-methyM-benzoxazoct- 
none as white crystals. 

1 H NMR (CDCW: 6 2.47 (s, 3 H), 7.4Q-7.60 (m, 2 H), 7.83 (dd, J= 2.93, 7.91 Hz, 1 H). 

5 

Step B: N-(2-benzoyl-4-fluorophenyl)acetamide 

To a 300 mL round bottomed flask with a stirring bar, argon inlet and a septum was added 6-fluoro-2-me- 
thyt-4-benzoxazocinone (5.37g, 30.0 mmd) and 100 mL of dry THF. This solution was cooled to -78°C and a 

10 solution of phenyl magnesium bromide (10.0 mL of a 3M solution in ethyl ether) was added slowly with a syr- 
inge. The cooling bath was allowed to expire and the mixture was allowed to warm to room temperature. The 
reaction mixture was treated with saturated aqueous sodium potassium tartrate solution and extracted with 
ethyl acetate. The ethyl acetate extract was washed with water and brine. Drying (MgS0 4 ), filtration, and re- 
moval of the solvent in vacuo, gave 7.78g of N-(2-benzoy1-4-fluoropheny1) acetamide as an off-white crystalline 

is solid. This material was used without further purification. 

Step C: 2-amino-5-fluorobenzophenone 

To a 1L round bottomed flask with a stirring bar and a reflux condenser was added N-(2-benzoyl-4-f luo- 
20 rophenyl)acetamide (7.78g, 30 mmd), ethanol (120 mL), and 6N HO (120 mL). This mixture was heated at 
reflux for 1 0h. The cooled reaction mixture was concentrated in vacuo to give a yellow semi-solid. This mixture 
was dissolved in water and the solution was made basic with 10N NaOH solution. The mixture was extracted 
with chloroform and this extract was washed with brine, dried (MgS0 4 ), filtered and concentrated in vacuo . 
The crude product was chromatographed on 250g of sflica gel using 10% ethyl acetate in hexane as eluant 
25 There was obtained 2.33g of 2-amino-5-f luorobenzophenone as a bright yellow crystalline solid. 

iH NMR (CDCI3): 5 5.90(br, 1 H), 6.70 (dd, J=4.5, 9.0, 1 H), 7.10 (m, 2 H), 7.56 (m, 3 H), 7.65 (m, 2 H). 

Step D: 5-fluoro-2-(1-imktezolecarbonylamino)-benzophenone 

30 To a 100 mL round bottomed flask with a stirring bar, argon inlet and a reflux condenser was added 2- 
amino-5-f luorobenzophenone (2.33g 10.8 mmol), 1,1'-carbonyldiimidazole (2.19g, 13.53 mmol) and dry me- 
thylene chloride (15 mL). This mixture was heated at reflux for 1 8h. The mixture was concentrateed in vacuo 
and the residue was partitioned between ethyl acetate and water. The ethyl acetate layer was separated and 
washed sequentially with 10% aqueous citric acid, water and brine. Drying (MgS0 4 ), filtration, removal of the 

35 solvent in vacuo, and trituration with hexanes gave Z2g of 5-fluoro-2-(1-imidazolecarbonylamino)-benzophe- 
none as a solid. 

1H NMR (CDCIa): 5 6.51 (dd, J=4.4, 9.1, 1 H), 6.98 (s, 1 H), 7.05 (s, 1 H), 7.15 (m, 3 H). 7.31 (m, 2 H). 7.50 (m, 
3H). 

40 Step E: 6-fluoro-3,4^ihydro^hydroxy-3-methy1^ 

To 100 mL round bottomed flask with a stirring bar was added 5-f!uoro-2-(1 -imidazolecarbonyl-arnino)- 
benzophenone (2.22g, 7.1 8 mmol) and distilled, dry THF (50 mL). To this well stirred suspension was sparged 
methyiamine gas for 15 min, during which time all of the solid dissolved. The resulting mixture was stirred at 
45 room temperature for 24h. The solvents were then removed in vacuo the residue was triturated with ethyl acet- 
ate and the solid product was collected on a frit and washed with a little 1:1 ethyl acetate-hexane solution. 
The product was dried in vacuo at room temperature. Yield: 1.75g. 

1H NMR (DMSO-de): 6 2.63 (s, 3 H), 6.59 (dd, J=2.8, 9.3, 1 H), 6.80-7.00 (m, 2 H), 7.10 (s, 1 H), 7.20-7.45 (m, 
5H), 9.80 (br s, 1 H). 

50 

Step F: 6-fluoro-3-methyM-phenyl-2(3H)-quinazolinone 

To a 100 mL round bottomed flask with a stirring bar, Dean-Stark trap, reflux condenser, and an argon 
inlet was added 6-fluoro-3,4^ihydro-4-hydroxy-3~m^ (1.75g, 6.43 mmol) 

55 and toluene (50 mL). This mixture was heated at reflux with water removal for 1 8h. The cooled reaction mixture 
precipitated yellow crystalline 6-fluoro>3-methyM-pheny1-2(3H)-quinazolinone which were collected on a frit 
and dried in vacuo. Yield: 1 .44g. This material was used in the final step without further purification. 
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Step G: frjluorr>3 ! 4 = dj^^ 

To an oven dried, three necked round bottomed flask with a stirring bar, argon inlet, and a thermometer 
was added 6-fluoro-3-methyM-phenyl-2(3H)-quinazolinone (1.44g, 5.66 mmol), and distilled, dry THF. This 

5 solution was cooled in an ice bath and a suspension of sodium acetyl ide (7.55 mL of an 18% wt suspension 
in light petroleum, 28.32 mmol) was added with a syringe. The mixture was warmed to +21°C at which point 
the yellow solution became white. The mixture was maintained at 21 °C for an additional 10 min. then the re- 
action was quenched with water. The resulting mixture was dfluted with ethyl acetate and the layers were sepa- 
rated. The organic phase was washed with brine, dried (MgS0 4 ), filtered, and concentrated in vacuo . The syr- 

10 upy residue was exposed to high vacuum for 24 h to remove the light petroleum. The solid residue was then 
chromatographed on 90g of sDica gel using 1:1 ethyl acetate- hexane as eluant There was obtained 821 mg 
of (♦/-) 6-fluoro-3,4-dihydrcMl^thyny^ as a white solid. An analytical 

sample was prepared by recrystallization from ethyl acetate- hexane. mp: 186-188°C. 
'H NMR (CDCI3): 8 2.99 (s, 3 H), Z95 (s, 1 H), 6.62 (dd, J=2.8, 9.2, 1 H), 6.76 (dd, J=4.8, 8.8, 1 H), 6.85 (dt, 

15 J=4.8, 8.1, 1 H), 7.38 (m, 3H), 7.62 (m, 2 H), 8.88 (br s, 1 H). 

EXAMPLE 97 

(+/-) 4 z Ethynyj : j : me^ 
20 ^ *" * 

In a manner similar to Example 96, step G, the title compound was prepared from 3-methyl-4-phenyt- 
2(3H)quinazolinone. 

'H NMR (CDCI3): 5 2.85 (s, 3H); 2.99 (s, 1H); 6.77 (d, J=8, 1H); 6.81-6.91 (m, 2H); 7.13-7.18 (m, 1H); 7.33- 
7.41 (m, 3H); 7.57-7.65 (m. 2H). 
25 mp: 201-202°C 

EXAMPLE 98 

6-Brorm>^thynyl-3-methyl^ph H)-one 

30 

In a manner similar to Example 96, step G, the title compound was prepared from 6~bromo-3-methyi-4- 
phenyl-2(3H)quinazolinone. 

*H NMR (CDCIa): S 2.87 (s, 3H); 2.96 (s, 1 H); 6.63 (d, J=8.4, 1 H); 7.03 (d, J=2.0, 1 H); 7.24-7.27 (m. 1 H); 7.31- 
7.44 (m, 3H); 7.56-7.64 (m, 2H); 7.93 (br s, 1H). 
35 mp: 228-230°C 

EXAMPLE 99 

6-Chlon>-4-ethynyl-4-(3-fur^^ 
40 ~' 

Step A: (2-amino-5-chlorophenyl)-3-ftjryl ketone 

A solution of 3-bromofuran (.628 ml, 6.99 mmol) in 10 ml ethyl ether was cooled to -78°C under argon rv 
Butyl lithium (4.3 ml of 2.5M sol. in hexane) was added dropwise and solution was stirred for 1h. N-Methoxy- 
45 N- methyl 2-amino-5-chlorophenylamide (500mg, 2.33mmol, prepared according to J. Org. Chem, 56, pp 3750- 
2, 1991) was added to the anion in 15 ml ethyl ether and stirred at -20°C for 2h. Quench with water and extract 
with ethyl acetate. Wash organics with water and brine and dry over MgS0 4 . Rotovap off solvent to give a 
solid which was chromatographed on S1O2 using ethyl acetate/hexanes to give 410 mg yellow solid. 

so Step B: 6-chtonv4-(3-furyl)-3-methylquinazolin-2-one 

The solid from step A (1 50 mg, 0.729 mmol) was dissolved in 3 ml acetonitrile and 0.5 ml methyl isocyanate 
and refluxed with DAB CO under Ar for 18 h. Replace solvent with toluene and reflux with a Dean-Stark trap 
for 24 h. Cool to room temperature and filter off yellow solid (82 mg). 

55 

Step C: 6-ChIoro^ethynyl^3-fui7t)-3-n^ 

The solid from step B (82 mg, 0.315mmol) was slurried in 5 ml dry THF and sodium acetylide (350mg, 
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1.32mmoJ, 1 8% slurry in xylene) was added dropwise via syringe. The reaction was stirred at room temperature 
for 18 h. The mixture was poured into ethyl acetate and washed with water, brine dried over MgS0 4 , filtered 
and concentrated in vacuo. The crude product was chromatographed on silica gel using 40% EtOAc in hexane 
as eiuant to give 15 mg (17% yield) of the title compound as a colorless solid: 
5 iH NMR (DMSOde): 8 2.78 (s, 3H); 4.02 (s, 1H); 6.31 (s, 1H); 6.87-6.93 (m, 2H); 7.29 (dd t J=1.7,8.2, 1H); 7.72 
(s, 1H); 7.86 (s, 1H); 10.00 (br s, 1H). 
mp: 253-255°C 

EXAMPLE 100 

10 

6-Chloro-4-cydopropyM-phenyl-3-rr«^ 

6-Chlcro-3-nr»thyl-4-pheny1-2(3H)-quiriazolinone (740 mg, 2.7 mmol), suspended in 1 0 mL of anhydrous 
THF at -30°C, was treated with an excess of cydopropyl magnesium bromide in a manner similar to Example 
is 96, Step G. The crude reaction product was purified by flash chromatography on silica gel (60/40 
EtOAc/hexane), to afford 210 mg of the title compound, mp 187-189°C. 

'H NMR (CDC!*): 5 0.12-0.32 (m, 2H); 0.52-0.63 (m, 1H); 0.70-0.84 (m, 1H); 1.65 (m, 1H); 2.78 (s, 3H); 6.26 
(d, J = 2 Hz. 1H); 6.69 (d, J = 8.5 Hz, 1 H); 7.07 (dd, J = 2, 8.5 Hz, 1H); 7.29-7.45 (m, 3H); 7.58 (d. J = 7 Hz, 
2H); 8.52 (s,1H). 

20 

EXAMPLE 101 

9-chjoro-10b-(1-propy1)-2,3,6,10b-tetrah 
25 Step A: 

A solution of 2.0mmol of 2-amino-5-chlorobutyrophenone (396mg) and 1.62g (lO.Ommol) of 1,1*-carbonyfdii- 
midazole in 5mL of CHjC^ was stirred 6 hr. at room temperature under N2. The mixture was diluted with 8mL 
of 10% aq. citric ack) and stirred untfl precipitation of a white solid was complete. The solid was collected and 
30 washed with water by suction and recrystallized from 1 5mL of CH 3 CN to give 347mg of the N-imidazolyl car- 
bonyl derivative of the starting ketone. mp:164°C. 

Step B: 

35 A solution of 292mg (lOOmmol of the imidazolyl intermediate) and ethandamine (150mL) in 1 0mL of toluene 
was refluxed 2 hr. under N 2 , cooled, washed with 5m L of 1 0% aq. citric acid and brine, dried by filtering through 
cotton, and concentrated under vacuum to give 270mg of white solid. Recrystallization from n-BuCI/hexane 
gave 220mg white crystalline title compound mp: 201-203°C); 

'H NMR(CDCy: $ 0.853 (t, J=7.2Hz, 3H. CH3), 1.16 (m, 1 H, CH.H b ), 1.30 (m, 1H, CHaHb), 1.740n a 2H t CIUU. 
40 3.61 (m, 1H, CHaN), 3.85 (m, 1H, CHfeN), 4.16 (m, 2H, CHjO), 6.78 (d, J=8.31, 1H, Ha), 7.21 (dd, J=2.26,8.31, 
1H, H7), 7.33 (d,J=2.26, 1H, Hrf, 8.15 (br s. 1H, NH). 

EXAMPLE 102 

45 (+/-) 9-crilofO-10b-phenyM,2,3J0 

Step A: 6 : chloro^4 = oj^ 

In a manner similar to that described for Example 96, step E, 4-met hoxybenzylamine (4.42g, 32.23 mmol) 
so was reacted with 5^hlofO-2-(1-imklazdecarbonylamino)-benzophenone (10. Og, 30.70 mmol) in 200 mLof dry 
THF to give 11 .6g of 6-chloro-3,4^ihydro-4-hydroxy-3-(4-methoxybenzyl)^phenyl-2(1 H)-quinazolinone as a 
white crystaline solid. 

Step B: 6-chloro-3-(4-methoxybenzyl)-4-phenyl-2(3H)-quinazolinone 

55 

In a manner similar to that described for Example 96, step F, 6-chtoro-3,4-dihydro-4-hydroxy-3-(4- 
rnethoxybenzyl)-4-pheny1-2(1H)-qutnazolinone (11.5g, 29.12 mmol) was heated at reflux in toluene for 24h, 
with water removal. There was obtained 10.21 g of 6-cMoro-3-(4-methoxybenzyl)-4-phenyl-2(3H)- 
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quinazdinone as a bright yellow solid. 
Step C : g-cjriojp-g^j-dtl^^ 

5 In a manner similar to that described for Example 96, step G, 6^!oro-3-(4-methoxybenzy1)-4-phenyl- 

2(3H)-quinazolinone (8.00g, 21.23 mmol) was reacted in dry THF with aOyl magnesium chloride (12.5 mL, of 
a 2.0 M solution in ethyl ether) to give after chromatography, 6.0g of 6-chlon>3 t 4-dihydn>4(2-propenyl)-3-(4- 
methoxybenzyt)-4-ph8nyi-2(1H)-quinazolinone as a white, crystalline solid, mp: 185-187°C. 

10 Step D: 6-chlofc-3,4-dihydro-4-(2-propeny1)-^ 

To a 50 mL round bottomed flask with a stirring bar and an argon inlet was added 6-chloro-3, 4-dihydro- 
4-(2-propeny1)-3-(4-met hoxybenzylH- phenyt-2( 1 H)-qui nazoli none (5g, 1 1 .94 mmol), CH2CI2 (25 mL) and TFA 
(25 mL). This solution was stirred 24h at ambient temperature. The solvents were removed in vacuo and the 
15 residue was chromatographed on 200g of silica gel using 1:1 EtOAc-hexanes as eluant There was obtained 
3.62g of 6^loro-3,4-dihydn>4-(2-propeny1)-4-pheny^2(1 H)-quinazo!inone as a crystalline solid. An analytical 
sample was prepared by trituration with Ch^Cl^hexane solution, mp: 110-113°C. 

Step E: 6-chjorp-j^^ 

20 

To an oven dried 3 necked 1 00 mL flask with a stirring bar, argon inlet, and a septum was added 6-chloro- 
3,4^ihydro^(2-propenytH-phenyt-2(1H)-quinazolinone (500 mg, 1.67 mmol) and dry THF (20 mL). To this 
well stirred solution was added a solution of 9-borabicyclo[3.3.1]nonane (11.72 mL of a 0.5M solution in THF) 
with a syringe. This mixture was stirred at ambient temperature for 17h. The reaction was quenched with 5 

25 mL of 1 0% aqueous NaOH solution and 5 mL of 30% H2O2 solution. Trie resulting mixture was stirred at ambient 
temperature for 4h. The mixture was diluted with EtOAc and the layers were separated. The organic phase 
was washed withwater and brine. Drying (MgS0 4 ), filtration, and removal of the solvent in vacuo gave the 
crude product as a colorless foam. This material was chromatographed on 80g of silica gel using 2.5% me- 
thanol in EtOAc as eluant to give 400mg of 6-chk>ro^,4^ihydro^(3-hydroxypropyl)^phenyl- 

30 2(1 H)quinazolinone as a colorless foam. 

Step F: 6-chloro-3,4-dirydro-4-(3-(4-toluenes^^ 

To a 100 mL round bottomed flask with a stirring bar and an argon inlet was added 6-chlore-3, 4-dihydro- 
35 4-(3-hydroxypropyi)-4-phenyt-2(1H)-quinazolinone (400 mg, 1.26 mmol), dry CH 2 CJ 2 (10 mL), pyridine (0.40 
mL, 5.00 mmol), and p-toluenesulfonyl chloride (265 mg, 1.39 mmol). This mixture was stirred at ambient tem- 
perature for 18h than an addition 50 mg of p-toluenesulfonyl chloride was added. This solution was stirred an 
additional 6h. This solution was diluted with chloroform and washed with 10% aqueous citric acid, water, and 
brine. Drying (MgS0 4 ), titration, and removal of the solvent in vacuo gave 450 mg of crude product This ma- 
40 terial was chromatographed on 80g of slica gel using 4:1 EtOAo-hexane as eluant There was obtained 362 
mg of pure 6-chloro-3,4-dihydra^3-(4-toluenesu!fo as a clolor- 

lessfoam. 

Step G: (+/-) 9-chtoro-10b-pheriyM,2,3,10b-tetrahydro 

45 

To a 25 mL round bottomed flask with a stirring bar, and an argon inlet was added 6-chloro-3, 4-dihydn> 
4-(3-(4-toluenesulforiyloxy)propyl)-4-pheriyl-2(1HHuinazdinone (100 mg, 0.212 mmol), finely powdered po- 
tassium carbonate (250 mg, 1.809 mmol), and dry DMF. This well stirred mixture was heated at 100°C for 2h. 
The cooled reaction mixture was diluted with EtOAc (100 mL) and this solution was washed with water (3X 
so 30 mL), and brine (50 mL). Drying (MgS0 4 ), f Btration, removal of the solvent in vacuo, and recrystallization 
from EtOAohexanes gave 50 mg of (+/-) 9-chloro-1 0b-phenyl-1 ,2,3, 1 0b-tetrahydropyrrolo[1 , 2-c]quinazol in- 
5(6H)-one as white crystals, mp: 231-233°C. 

m NMR (CDCI3): 6 1.60-1.83 (m, 1 H), 1.97-2.10 (m, 1 H), 2.45 (m, 1 H), 2.79 (dd, J=5.8, 10.8 Hz, 1 H), 3.75 
(m, 2 H), 6.67 (d, J=8.5 Hz, 1 H), 7.20-7.40 (m, 7 H), 7.77 (brs, 1 H). 

55 
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EXAMPLE 103 

6-ChlofO'3,4-dicydoprDpyl-3 t 4-dihydrDquinazolin-2(1 H)-one 

5 Step A: ^H(2-(C^opropylcarbo^ylH^orophenyl^N , -cydopropytul^ 

A mixture containing 800 mg (2.76 mmd) of N-[(2^dopropy!carbonyt)^chloropte 
)urea and 0.57 mL (8.3 mmol) of cydopropyiamine in 5 mL each of acetonitrOe and THF was stirred at 40 °C 
for 4 hours. The mixture was then concentrated under vacuum and the solid which remained was triturated in 
10 1-2 mL of acetonrtrile to afford the title compound as a white solid, mp 142.5-143°C; 

iH NMR (CDCts) 8 0.67 (m, 2H); 0.97 (m, 2H); 1.12-1.18 (m, 2H); 1.27 (m, 2H); 2.66 (m, 2H); 4.99 (s, 1H); 7.50 
(dd, J = 2.5, 9 Hz, 1H); 8.06 (d, J = 2.5 Hz, 1H); 8.64 (d. J = 9 Hz, 1H). 

Step B: 6 = djora-3 ! 4 = dicydopro 

15 

140 mg (0.50 mmol) of N-[(2-(tydopropy1carbonyiH^lorophenv^ was dissolved in 

0.5mL gladai HOAc and the stirred yellow solution treated with 62mg (1 .Ommol) of powdered sodium cyano- 
borohydride in portions during 10 min. at room temperature. The mixture was stirred one hour, diluted with ice 
water, and f Btered to give 108 mg of the title compound. Recrystallization from n- butyl chloride hexane gave 
20 a white solid mp 1 97-1 98°C. 

'H NMR (CDCI3): 6 0.305 (m, 1H; CH A H), 0.450 (m f 2H; Chy, 0.625 (m, 1H; CHJ, 0.750 (m, 2H; CHJ, 0.822 
(m, 1H; CHJ. 1.12 (m, 1H; CHJ, 1.26 (m, 1H, CH), 2.93 (m, 1H; CH N), 3.641 (1H, d. J = 8.79 Hz; H4), 6.688 
(1 H f d, J = 8.36; H 6 ), 7.01 (1 H, d, J = 22 Hz; H 6 ), 7.1 62 (1 H, dd, J = 8.38 Hz, 2.34 Hz; Hy), 7.28 (1 H, S(b), NH). 

25 REVERSE TRANSCRIPTASE ASSAY 

The assay measures the incorporation of tritiated deoxyguanosine monophosphate by recombinant HIV 
reverse transcriptase (HIV RTr) (or other RT) into acid-pretipitable cDNA at the Km values of dGTP and poly 
r(C)-oligo d(6) 12 -i8- The inhibitors of the present invention inhibit this incorporation. 

30 Thirty uL of a reaction mixture containing equal volumes of. 500 mM TrisHCI (pH 8.2), 300 mM MgCI 2 , 

1200 mM KO, 1 0 mM DTT, 400 ug/mL poly r(c)oligo d(G) [prepared by dissolving 1 .5 mg (25 U) poly r(C)oligo 
d(G) in 1.5 ml sterile distflled H2O and diluting to 400 ug/ml], 0.1 uCi/uJ PH] dGTP, 160 dGTP, was added 
to 1 0 nl sterile distilled H20, 2.5 id of potential inhibitor and 1 0 uL of 5 nM purified HIV RT R in tubes. Trie mixture 
was incubated at 37°C for 45 minutes. 

35 After incubation is complete, the tubes were cooled in ice for 5 minutes. Ice-cold 13% TCA containing 10 
mM NaPPi (200 uJ) is added and the mixture incubated on ice for 30 minutes. The pretipitated cDNA is removed 
by filtration using presoaked glass filters [TCA, NaPPJ. The precipitate is then washed with 1N HCI, 10 mM 
NaPP h 

The filter discs are then counted in a sdntDlation counter. 

40 Under these conditions [dGTP] and pdy r(C)-oligo d(G) 12 _i 8 each are approximately equal to the appro- 
priate Km value. Approximately 5-6,000 cpm of PH] GMP are incorporated into acid-pretipitable material. The 
RT reaction is concentration- and time-dependent DM SO (up to 5%) does not affect enzyme activity. Calcu- 
lated IC50 values for the tested compounds of this invention vary from about 12 nM to more than 300 jiM, with 
the most preferred compounds having values of between about 30 nM and about 60 uM. The (+) optical isomer 

45 of compound 4 has a IC50 value of about 0.06 nM. 

CELL SPREAD ASSAY 

Inhibition of the spread of HIV in cell culture was measured according to Nunberg, J. H. et a!., J. Virol. 65, 
50 4887 (1991). In this assay, MT-4 T-lymphoid cells were infected with H1V-1 by using a predetermined inoculum, 
and cultures were incubated for 24h. At this time, ^1% of the cells were positive by indirect immunofluores- 
cence. Cells were then extensively washed and distributed into 96- well culture dishes. Serial twofold dilutions 
of inhibitor were added to the wells, and cultures were continued for 3 additional days. At 4 days postinfection, 
100% of the cells in control cultures were infected. HIV-1 p24 accumulation was drectly correlated with virus 
55 spread. The cell culture inhibitory concentration was defined as the inhibitor concentration which reduced the 
spread of infection by at least 95%, or CICge. Because all virus populations appeared monodisperse and dis- 
played parallel dose-response curves, resistance was quantified as the ratio of inhibitor concentrations that 
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reduced the spread of infection by at least 95%. 

While the foregoing specification teaches the principles of the present invention, with examples provided for 
the purpose of Blustration, it wiD be understood that the practice of the invention encompasses all of the usual va- 
riations, adaptations, and modifications, as come within the scope of the following claims and its equivalents. 



Claims 





wherein: 

X is O, S, or NR, and R is CN, H, NH* OH, C^koxy, or alkyl; 
35 G, when present is 1-4 substituents independently selected from alkyl; halo; amino; nitro; cy- 

ano; carboxy; carbamoyl C1-4 alkyl; 



40 



S-R5 

wherein R 5 is CH* H or NH2; sulfamoyl; alkylsulfbnamido; methanesulfbnyl; CF 3 ; hydroxy; or C^alkoxy; 
n is 0-4; 



[*^J in formula II denotes heterocycle of 5-6 members (with 1-3 heteroatoms selected from O, 
N or S) in place of benzo in formula I; 

R 1 is H; alkyl; Ca-4 alkenyl; Cj-s aJkynyl; cycloalkyl; hydroxy; alkoxy; alkyl sub- 
stituted one or more times with halo, carboxy, cycloalkyl, CN, hydroxy, methytsulf inyl, methanesuf- 
50 fonyl, alkoxy, C2-4 alkenyl- alkoxy, C 2 ^ alkynyl-C^ alkoxy, aryloxy, alkylcarbonyl, or nitro; 

or aryl unsubstituted or substituted with (G)„; furanyl; thienyl; benzofuranyi; R 1 and R 3 may be joined to 
form a fused heterocycle of 5 or 6 members containing up to one additional heteroatom selected from 0, 
S or NR, provided that the heteroatoms are not directly linked to each other; 

R 2 is C^a alkyl; alkenyl; cycloalkyl; C M alkynyl; aryl unsubstituted or substituted at the 
55 meta position with halo, methoxy or cyano; heterocycle; 

R 3 is H; C t _e alkyl unsubstituted or substituted with one or more of A, wherein A is halo, hydroxy, 
amino, C^e cycloalkyl, C,_4 alkoxy, dHC^ alkyl)amino, C^ alkylamino, or carbamoyl; C^s alkenyl un- 
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substituted or substituted with one or more of A; alkynyt unsubstituted or substituted with one or more 
of A; C^a cydoalkyl; aryt alkyi wherein aryl is optionally substituted wfth up to three substituents se- 
lected from methyl, halo, CN, or methoxy; heterocyde of 5 or 6 members containing up to 3 heteroatoms 
selected from O, S or NR; hydroxyl; CN; or carbamoyl; 

R 4 is H; alky! unsubstituted or substituted with one or more of A; alkenyl unsubstituted or 
substituted with one or more of A; alkynyl unsubstituted or substituted with one or more of A; 
alkanoyl; benzoyl unsubstituted or substituted with one to three of halo, methoxy, carboxy, or alkyt 
optionally substituted with carboxy, amino, alkylamino or di-C^ alkylamino; carbamoyl, methyl car- 
bamoyl, dimethylcarbamoyl, formyl, hydroxy, alpha-ami no alkanoyl, or meta-cyanobenzyl; 
or pharmaceutically acceptable salt or ester thereof 

A compound of Claim 1, wherein X is neither 0 nor S. 

A compound according to Claim 1 , of the formula: 



R 1 R 2 




III 



wherein: 

X is O, S, or NR, and R is CN, NH 2 , OH, d-3 alkoxy, H or C,^ alkyl; 

G, when present, is 1-4 substituents independently selected from C^ alkyl; halo; amino; nitro; cy- 
ano; carboxy, carbamoyl C^ alkyl; 




wherein R 5 is CH* H or NH* suffamoyl; C^ alkylsutfbnarrodo; met hanesulfonyl; CF* hydroxy; or C^alkoxy; 
n is 0-4; 

R 1 is C,_& alkyl; C2-4 alkenyl; alkynyl; C^ cydoalkyl; C^ alkyl substituted one or more times 
with halo, carboxy, 

C^cydoalkyl, CN, hydroxy, methylsulf inyi, met hanesulfonyl, C^alkoxy, C^alkynyi-G^aJkoxy, 
or nitro; or aryl unsubstituted or substituted with (G) R ; R 1 and R 3 may be joined by a carba bridge to form 
a ring of 5 to 6 members; 

R 2 is alkyl; C^ alkenyl; C34 cydoalkyl; C2-5 alkynyl; aryl unsubstituted or substituted at the 
meta position with halo, methoxy or cyano; heterocyde of 5 or 6 members containing up to 3 heteratoms 
selected from O, S, or NR; 

R 3 is H; C^ alkyl unsubstituted or substituted with one or more of A, wherein A is halo, hydroxy, 
amino, C^ cydoalkyl, C^ alkoxy, di^C^ alkyl)amino, C^ alkylamino, or carbamoyl; C^ alkenyl un- 
substituted or substituted with one or more of A; C 2 _^ alkynyl unsubstituted or substituted with one or more 
of A; Cs_a cydoalkyl; aryt C^ alkyl wherein aryt is optionally substituted with up to three substituents se- 
lected from methyl, halo, CN, or methoxy; 

R 4 is H; C,^ alkyl unsubstituted or substituted with one or more of A; C^ alkenyl unsubstituted or 
substituted with one or more of A; C2-8 alkynyl unsubstituted or substituted with one or more of A; 
alkanoyl; benzoyl unsubstituted or substituted with one to three of halo, methoxy, carboxy, or C t _4 alkyl 
optionally substituted with carboxy, amino, C,^ alkylamino or di-C^t alkylamino, carbamoyl, methyl car- 
bamoyl, dimethylcarbamoyl. formyl, hydroxy, alpha-amino C^ alkanoyl, or meta-cyanobenzyl; 
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with the proviso that when R 1 is alky1 t then R 2 is not C,^ alkyi; 
or pharmaceutical ly acceptable salt or ester thereof. 

A compound according to Claim 1, of the formula: 




IV 



wherein: 

X is O, S, or NR, and R is CN, NH 2 , OH, C^koxy, H or alkyi; 

G, when present, is 1-4 substrtuents independently selected from alkyi; halo; amino; nitro; cy- 
ano; carboxy; carbamoyl alkyi; 




wherein R 5 is CH3, H or NH* sulfamoyi; alkyisutfbnamido; met hanesutfonyi; CF 3 ; hydroxy, or alkoxy; 
n is 0-4; 

R 1 is C,^e alkyi; C2-4 alkenyl; C2-6 alkynyl; Cy^ cydoalkyl, C^3 alkyi substituted one or more times 
with halo, carboxy, C^cydoalkyl, CN, hydroxy, methylsulf inyl, methanesulfbnyl, C^alkoxy, C^aJkynyl- 
C^alkoxy, or nitro; or aryl unsubstituted or substituted with (G) n ; R 1 and R 3 may be joined by a carta 
bridge to form a ring of 5 to 6 members; 

R2 is Cf^a alkyi, C^s alkenyl, cycloalkyt; C^ alkynyl; aryl unsubstituted or substituted at the 
meta position with halo, methoxy or cyano; 

R 3 is H; Ct^s alkyi unsubstituted or substituted with one or more of A, wherein A is halo, hydroxy, 
amino, cydoalkyl, C^ alkoxy, dKC^ alkyl)amino, G,^ alkylamino, or carbamoyl; C^ alkenyl un- 
substituted or substituted with one or more of A; Cj-a alkynyl unsubstituted or substituted with one or more 
of A; cydoalkyl; aryl alkyi wherein aryl is optionally substituted with up to three substituents se- 
lected from methyl, halo, CN, or methoxy; 

R 4 is H; C,_q alkyi unsubstituted or substituted with one or more of A; C^ alkenyl unsubstituted or 
substituted with one or more of A; alkynyl unsubstituted or substituted with one or more of A; C,_ 3 
alkanoyl; benzoyl unsubstituted or substituted with one to three of halo, methoxy, carboxy, or C t _4 alkyi 
optionally substituted with carboxy, amino, C,_4 alkylamino or dhC,^ alkylamino; carbamoyl; methyl car- 
bamoyl; dimethylcarbamoyl; formyl; hydroxy; alpha-amino C^ alkanoyl; or meta-cyanobenzyl; 

with the proviso that when R 1 is C V2 alkyi, then R 2 is not C^ alkyi. 

or pharmaceutically acceptable salt of ester thereof. 

A compound according to Claim 4, of the formula 
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R 1 R 2 



n 




.R 3 



5 
10 
15 
20 
25 
30 
35 

6. 

40 
45 
50 

7. 
8. 

55 

9. 



wherein 

XisO; 

G, when present, is C,^ alkyl; halo; amino; nitro; cyano; carboxy; carbamoyl C,^ alkyl; or alkyl- 
sutfonamido; 
n is 0-4; 

R 1 is C^alkyl, C^alkenyt, C^alkynyl; C^cycloaikyl; C^kyt substituted with C^cycloaJkyi, 
C^alkoxy, or C^aJkynyi-C^aJkoxy; 



R 1 and R 3 may be joined by a carta bridge to form a ring of 5 to 6 members; 
R 2 is C^3 alkyl, alkenyl, alkynyl, cycloalkyi, or aryt; 

R 3 is H; C,_4 alkyl unsubstituted or substituted with cycloalkyi, alkenyl, or alkynyl; 
cycloalkyi, 

R 4 is H; alkyl unsubstituted or substituted with one or more of A; alkenyl unsubstituted or 
substituted with one or more of A; C2-4 alkynyl unsubstituted or substituted with one or more of A; C,_3 
aJkanoyl; benzoyl unsubstituted or substituted with one to three of halo, methoxy, carboxy, or alkyl 
optionally substituted with carboxy, amino, C 1m4 alkylamino or di-C^ alkylamino, carbamoyl, methyl car- 
bamoyl, dimethyl carbamoyl, formyl, hydroxy, alpha-ami no aJkanoyl, or meta-cyanobenzyl; 

with the proviso that R 1 and R 2 are not both straight-chain alkyl groups; 

or pharmaceutical ry acceptable salts or esters thereof. 

A compound according to Claim 5, which is 6-Chloro-3,4^ihydn>3-methyl-4-r^enyl-4-ethynyl-2(1H)- 
quinazolinone, 

6-ChlcfT>-3,4-dihydro-3-ethyl-4-ph 

6-Ch!c<D-3,4^ihydro-3-cydorxopy^ 

6-Chlcfx>-3,4^ihydro-3-cydopropyl-methy^ 

6-Chloro-3,4-dihydro-3-met hyM-c^dopropyl-4-propyl-2(1 H)-quinazolinone, 

6-Chloro-3,4^ihydrt>-3-etrryt-^^ 

6^h!oro-3,4-dihydro-3-metrryl-4-^ 

6-Chloro-3,4-dihydro-3-metriyl-4-phe 

6-Ch)oiio-3,4^iriydrD-3-(2-pr^ 

64luoro-3,4-dihydro-3-methyi^phenyM^ 

6-Chlorc-3,4-dihydro-3-metrryl-4-tydor^ 

6-Chloro-3,4-dihydro^4-cydopropyl-4-ethynyl-2(1 HJ-quinazolinone, or 
6-Chloro-3,4^ihydro^4-cydopropy1-4-(rv 

The compound (+)-6-chlofc-3,4-dirrydro-3-meth 

The use of a compound as darned in any of Claims 1-7 for the manufacture of a medicament for inhibiting 
MIV reverse transcriptase. 

The use of a compound as claimed in any of Claims 1-7 for the manufacture of a medicament for preventing 
infection by HIV, or of treating infection by HIV or of treating AIDS or ARC. 
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10. A pharmaceutical composition comprising a compound as claimed in any of Claims 1-7, and a pharma- 
ceutical fy acceptable carrier. 
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